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Abstract
The Chilean government is implementing strategies to improve hospital care but has not addressed the
potential contributions of the nursing workforce and the work environment to achieve quality outcomes.
Extensive international evidence demonstrates that work environments are associated with nurse job
outcomes and patient outcomes, including care experiences. The aim of this study was to evaluate the
quality of the nurse work environment in a nationally representative sample of hospitals in Chile and to
analyze associations of the work environment with nurse job outcomes and patient care experiences.
Utilizing a cross-sectional design, surveys were collected from 1,632 registered nurses and 2,017 patients
on medical-surgical units in 40 adult general hospitals. Nurse informants and patients surveyed averaged
40.8 and 50.4 per hospital, respectively. The work environment was measured through the Practice
Environment Scale of the Nursing Work Index, aggregated from survey responses to the hospital level.
Nurse job outcomes included burnout, job dissatisfaction, and intent to leave. Patient care experience
measures included hospital rating, likelihood of recommending the hospital, satisfaction with nursing
care, and satisfaction with pain control. Adjusted logistic regression models were used to test
associations of the work environment with outcomes.
Nurses in hospitals with poor work environments, as compared to good, had significantly higher odds of
experiencing burnout (OR: 1.50, 95% CI: 1.13-1.99, p < 0.005), job dissatisfaction (OR: 1.84, 95% CI:
1.28-2.64, p < 0.001), and intent to leave (OR: 1.45, 95% CI: 1.05-2.01, p < 0.024). Patients in hospitals with
poor work environments, as compared to good, had lower odds of all care experience outcomes, but
results were only significant for satisfaction with nursing care (OR: 0.56, 95% CI: 0.37-0.86, p < 0.008).
Patients in hospitals with mixed work environments, as compared to good, had significantly lower odds of
being satisfied with pain control (OR: 0.62, 95% CI: 0.48-0.82, p < 0.001). The work environment in Chilean
hospitals is significantly associated with nurse job outcomes and patient care experiences related to
nursing, including communication and pain control. Improving hospital work environments holds promise
for improving nurse outcomes and retention as well as patient care experiences.
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ABSTRACT

ASSOCIATION BETWEEN NURSE WORK ENVIRONMENT, NURSE JOB
OUTCOMES, AND PATIENT EXPERIENCE IN CHILEAN HOSPITALS

Marta Simonetti
Eileen T. Lake
The Chilean government is implementing strategies to improve hospital care but has not
addressed the potential contributions of the nursing workforce and the work environment
to achieve quality outcomes. Extensive international evidence demonstrates that work
environments are associated with nurse job outcomes and patient outcomes, including
care experiences. The aim of this study was to evaluate the quality of the nurse work
environment in a nationally representative sample of hospitals in Chile and to analyze
associations of the work environment with nurse job outcomes and patient care
experiences. Utilizing a cross-sectional design, surveys were collected from 1,632
registered nurses and 2,017 patients on medical-surgical units in 40 adult general
hospitals. Nurse informants and patients surveyed averaged 40.8 and 50.4 per hospital,
respectively. The work environment was measured through the Practice Environment
Scale of the Nursing Work Index, aggregated from survey responses to the hospital level.
Nurse job outcomes included burnout, job dissatisfaction, and intent to leave. Patient care
experience measures included hospital rating, likelihood of recommending the hospital,
satisfaction with nursing care, and satisfaction with pain control. Adjusted logistic
regression models were used to test associations of the work environment with outcomes.
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Nurses in hospitals with poor work environments, as compared to good, had significantly
higher odds of experiencing burnout (OR: 1.50, 95% CI: 1.13-1.99, p < 0.005), job
dissatisfaction (OR: 1.84, 95% CI: 1.28-2.64, p < 0.001), and intent to leave (OR: 1.45,
95% CI: 1.05-2.01, p < 0.024). Patients in hospitals with poor work environments, as
compared to good, had lower odds of all care experience outcomes, but results were only
significant for satisfaction with nursing care (OR: 0.56, 95% CI: 0.37-0.86, p < 0.008).
Patients in hospitals with mixed work environments, as compared to good, had
significantly lower odds of being satisfied with pain control (OR: 0.62, 95% CI: 0.480.82, p < 0.001). The work environment in Chilean hospitals is significantly associated
with nurse job outcomes and patient care experiences related to nursing, including
communication and pain control. Improving hospital work environments holds promise
for improving nurse outcomes and retention as well as patient care experiences.
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CHAPTER 1: INTRODUCTION AND SPECIFIC AIMS
The Problem
The National Academy of Sciences, the World Health Organization, and the
Lancet Global Health Commission have recently published separate reports calling for
worldwide improvements in healthcare access and quality (Kruk et al., 2018; National
Academies of Sciences Engineering and Medicine, 2018; WHO, OECD, & The World
Bank, 2018). Comprising the largest group of healthcare professionals, the nurse’s role in
quality outcomes is critical (Institute of Medicine, 2004; Perry, Richter, & Beauvais,
2018). Many studies have shown that factors related to nursing play a role in outcomes
such as mortality, length of stay, or readmissions (Aiken, Clarke, Sloane, Sochalski, &
Silber, 2002; Aiken et al., 2014; Cho, Park, Choi, Lee, & Kim, 2018; Cho et al., 2015;
Chung & Sohn, 2018; Flanagan, Stamp, Gregas, & Shindul-Rothschild, 2016; Giuliano,
Danesh, & Funk, 2016). It is known, however, that a nurse’s ability to provide high
quality care is influenced by the context in which nursing practice takes place or the
nurse work environment (Aiken, Clarke, Sloane, Lake, & Cheney, 2008; Carthon,
Lasater, Sloane, & Kutney-Lee, 2015; Friese, Lake, Aiken, Silber, & Sochalski, 2008;
Institute of Medicine, 2004; Spence Laschinger & Leiter, 2006).
The nurse work environment comprises organizational characteristics that
facilitate professional nursing practice (Lake, 2002). Examples of these characteristics
include commitment of the organization with the provision of high-quality care, adequate
availability of resources, collaborative relationships between nurses and physicians, and
good support from nurse managers, among others (Lake, 2002, 2007). When hospitals
provide nurses with a good work environment, they are able to work more effectively, at
1

their full scope of practice (Friese et al., 2008) and experience improved job outcomes
(Swiger et al., 2017; Warshawsky & Havens, 2011; Wei, Sewell, Woody, & Rose, 2018).
Nurse job outcomes most frequently studied include burnout, job dissatisfaction,
and intent to leave. Even though they all have a positive counter side, most of the
literature addresses the negative component of the outcome (i.e. job dissatisfaction
instead of job satisfaction)1. To date, studies in different countries have investigated the
nurse work environment and supported the significant association with nurse job
outcomes (Lake et al., 2019; Swiger et al., 2017; Warshawsky & Havens, 2011; Wei et
al., 2018). Most of these studies have measured the quality of the work environment in
acute care settings and they have found significant negative associations between the
quality of the work environment and nurse burnout, dissatisfaction, and intent to leave
(Lake et al., 2019; Swiger et al., 2017; Warshawsky & Havens, 2011).
There is also substantial evidence that hospitals with better work environments
have better patient outcomes, including patient experience of care (Aiken, Clarke, et al.,
2008; Aiken, Sermeus, et al., 2012; Carthon et al., 2015; Friese et al., 2008; Kutney-Lee
et al., 2009; Spence Laschinger & Leiter, 2006; Swiger et al., 2017; Warshawsky &
Havens, 2011). Patients reports on their care experiences are an accepted indicator of
healthcare quality (U.S. Department of Health and Human Services & AHRQ, 2018). The
Lancet Global Health Commission has recommended that countries monitor their health
system performance using a dashboard of key metrics that should include patient

1

For the purpose of this study, nurse job outcomes are considered in their negative form: burnout, job
dissatisfaction, and intent to leave.
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experience (Kruk et al., 2018). As an example, the United States has included patient
experience as one of the quality measures tied to hospital reimbursement rates (Sacks et
al., 2015).
Evidence identifies nursing care and interpersonal aspects of the nurse-patient
relationship as a significant predictor of patient experience (Larrabee et al., 2004). A
recent systematic review on determinants of patient satisfaction revealed that
interpersonal aspects of the relationship between patients and providers, especially
physicians and nurses, were the strongest predictors of patient satisfaction (Batbaatar,
Dorjdagva, Luvsannyam, Savino, & Amenta, 2017). Thus, it is reasonable to believe that
there is a link between the work environment, nurse job outcomes, and patient
experience.
The instrument most commonly used to assess the nurse work environment is the
Practice Environment Scale of the Nursing Work Index (PES-NWI) (Lake, 2002). A
recent systematic review on the use of the PES-NWI reports evidence from 28 countries
from around the world, but not from countries in Latin America (Swiger et al., 2017).
Latin American countries, especially because of their economies and because of
differences in the development of the nursing profession, may have unique features that
can add to the current evidence about the importance of the nurse work environment on
nurse job outcomes and patient care experience.
The Chilean government, as with the governments of most countries in the world,
is concerned about the need to improve healthcare quality and outcomes (Ministerio de
Salud de Chile, 2018). Some of the current improvement efforts directly target public
hospitals, which account for about two thirds of hospital beds in the country (Candia,
3

2016). Public hospitals face access and quality problems, a known shortage of physicians,
and significant financial constraints (Ahumada, Lagos, & Herrera, 2016; Clínicas de
Chile, 2017; Ministerio de Salud de Chile, 2017, 2018). The growing hospital debt
reached nearly USD $1.2 billion by the end of 2018 (Chekh & Massone, 2019).
Financial constraints in the healthcare industry affect the workforce (Buchan,
O’May, & Dussault, 2013; Houston, Day, de Lago, & Zarocostas, 2011). In hospitals,
cost containment measures often result in staffing reductions and substitution of
registered nurses (RNs) by less-costly and less-trained care personnel (Buchan et al.,
2013; Houston et al., 2011). Both cost-containment measures are likely occurring in
Chilean hospitals. Hospital staffing recommendations, issued by the Ministry of Health,
include patient-to-nurse ratios that are far above international standards (Ministerio de
Salud de Chile, 2012). Additionally, suggested skill-mix compositions have very low
percentages of RNs in the total amount of nursing personnel compared to other countries
(Aiken et al., 2017; Ministerio de Salud de Chile, 2012).
A known lack of resources that is likely to include a reduced nursing workforce
and an increased workload on nurses due to inadequate staffing of care providers,
including physicians, and a high demand for services, are all factors that may negatively
affect the work environment for nurses in Chilean hospitals. No studies to date, however,
have assessed the quality of hospital nurse work environment and its effects on nurse and
patient outcomes in Chile (Simonetti, Aiken, & Lake, 2019). This study´s aim was to
evaluate the quality of the nurse work environment in a nationally representative sample
of private and public adult general high-complexity hospitals in Chile and to analyze
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associations of the work environment with nurse job outcomes and patient care
experiences.
This study, which entails primary data collection, is a portion of a larger research
project called RN4CAST-CHILE (Aiken et al., 2018) undertaken by the Center for
Health Outcomes and Policy Research of the University of Pennsylvania School of
Nursing and its Chilean Partner, Universidad de los Andes School of Nursing. The
project collaborators include three other Chilean Schools of Nursing at Pontificia
Universidad Católica de Chile, Universidad Católica del Maule, and Universidad de La
Serena. The RN4CAST research protocol, previously implemented in the United States,
Australia, and twelve European Countries, is being implemented for the first time in a
Latin American country (Aiken et al., 2018; Sermeus et al., 2011). The implementation of
the protocol in other countries provided evidence regarding how variations in hospital
work environments and organizational characteristics of the nursing workforce contribute
to nurse and patient outcomes.
Study Aims and Hypotheses
Aim 1
To measure the nurse work environment, nurse job outcomes: burnout,
dissatisfaction, intent to leave, and patient care experiences in Chilean hospitals. As this
is the descriptive aim, there is no hypothesis.
Aim 2
To analyze the association between the nurse work environment and nurse job
outcomes.
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Hypothesis. In hospitals with a poor work environment, nurses are more likely to
experience burnout, dissatisfaction, and intent to leave.
Aim 3
To analyze the association between the nurse work environment and patient care
experience.
Hypothesis. Patients in hospitals with a poor nurse work environment are more
likely to be dissatisfied with their care experience.
Significance
The Chilean government’s healthcare plan for 2018 to 2022 addresses, as one of
its top priorities, the need to: improve hospital infrastructure, reduce the gap of hospital
beds, reduce hospital debt, and use available resources more efficiently (Ministerio de
Salud de Chile, 2018). The attention that is being paid by governmental and healthcare
authorities to hospitals presents an opportunity for nurses to show their contribution to
healthcare.
The construction of new hospitals is an opportunity for research to provide
evidence on how to better organize these new hospitals. In addition, the government is
studying more efficient use of resources. Addressing the nurse work environment may be
a low-cost measure to optimize the use of the nursing workforce to achieve better
outcomes. International experiences have shown that there are effective hospital-level
interventions that create more supportive work environments for nurses, even in countries
with constrained economies (Aiken, Buchan, Ball, & Rafferty, 2008; Aiken &
Poghosyan, 2009; Kelly, Mchugh, & Aiken, 2011). These interventions have been shown
to not only improve nurse job outcomes but also quality of care (Aiken, Buchan, et al.,
6

2008). In addition, providing nurses with a better work environment may benefit
hospitals financially by reducing nurse turnover, which is expensive, and by improving
patient outcomes (Aiken, Buchan, et al., 2008; Aiken, Smith, & Lake, 1994; McHugh et
al., 2013).
Innovation
This project is innovative in three ways:
This is the first study in Chile and in South America that examines the nurse work
environment in a nationally representative sample of hospitals. The assessment of nurse
work environments in Chilean hospitals and of their association with nurse job outcomes
and patient experience will provide healthcare leaders with foundational evidence to
support strategies to improve quality based on improvements to the work environment.
Results from this study may be applicable to context of care similar to the ones in Chile,
particularly in other Latin American countries.
Second, Chile offers a novel scenario to study nurse work environments and their
association with nurse and patient outcomes given that all nurses in Chile have the same
level of education. In many other countries, research on these associations needs to
account for differences in the level of education of nurses. In Chile, nurses are all
educated at the baccalaureate level.
Third, to date, Chile has not implemented a national plan to evaluate patient care
experiences in different healthcare settings. Even though particular hospitals may have
local strategies to evaluate patient experiences, there are no comparable measures across
hospitals. This will be the first time that patients from a nationally representative hospital
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sample will be able to provide feedback on their care experiences through a survey that
will provide comparable results.

This study has been funded by the University of Pennsylvania Global
Engagement Fund and Sigma Theta Tau International Global Nursing Research Grant
(Linda Aiken, Principal Investigator).
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CHAPTER 2: REVIEW OF THE LITERATURE
Conceptual Framework
The conceptual framework that guides this study is the Quality Health Outcomes
Model (QHOM, Figure 1) (Mitchell, Ferketich, & Jennings, 1998). This model derives
from the work of Donabedian, who first proposed a model to evaluate quality of care in
1988 (Ayanian & Markel, 2016).
Donabedian conceived quality as the result of a linear relationship between
structural aspects of healthcare organizations, processes, and outcomes (Ayanian &
Markel, 2016; Donabedian, 1988). According to Donabedian (1988), quality assessment
could be done looking at the characteristics of the settings, or structure, where the care is
provided and at the processes of care, and analyzing their effects on the health and
welfare of individuals or populations. Specific structural characteristics are correlated
with the probability of providing specific types of care (Donabedian, 1988). For
Donabedian, all assessments of quality should be based on hypotheses concerning the
interrelationship among structure, processes and outcomes. The assessment of structure
and processes leads to the understanding of why outcomes depart from expectations, so
that improvement strategies can be implemented (Donabedian, 1988). These three
concepts: structure, processes, and outcomes, have remained present at the foundation of
quality assessment of healthcare organizations (Ayanian & Markel, 2016).
Following Donabedian’s work, in 1998, the Expert Panel on Quality Health Care
of the American Academy of Nursing published the QHOM as a conceptual framework
for quality and outcomes research (Mitchell & Lang, 2004). The QHOM incorporated the
“structure-process-outcomes” framework into a dynamic model that recognized the
9

feedback that occurs among patients, the system or context in which the care is provided,
and interventions (Mitchell et al., 1998; Mitchell & Lang, 2004). Specifically, the QHOM
proposed that the effects of interventions are mediated by client and system
characteristics in producing the desired outcomes (Mitchell et al., 1998; Mitchell & Lang,
2004).

Figure 1. Quality Health Outcomes Model (Mitchell et al., 1998)
While the premise that client characteristics affect outcomes may seem evident,
the premise that system characteristics affect patient outcomes only became a topic of
interest for researchers over the last two decades (Aiken, Sochalski, & Lake, 1997). To
date, there is a large body of literature addressing specific healthcare system attributes
and their influence on patient outcomes. In the field of nursing, for example, there has
been a growing number of studies looking at system characteristics such as nurse work
environments, patient-to-nurse ratios, nurse level of education and the interplay of these
variables with patient outcomes (Aiken et al., 2014; Blegen, Goode, Park, Vaughn, &
Spetz, 2013; Griffiths et al., 2016; Shekelle, 2014; Swiger et al., 2017; Warshawsky &
10

Havens, 2011). These system characteristics influence patient outcomes through their
effect on care processes, such as nurse surveillance, continuity of care, or discharge
education provided to patients (Vahey, Aiken, Sloane, Clarke, & Vargas, 2004). In the
same way system attributes affect patient outcomes, they also affect outcomes pertaining
to the workforce. In the field of nursing, the same system attributes that have been
associated with patient outcomes, for example the work environment and nurse staffing
ratios, have also been associated with nurse job outcomes such as burnout,
dissatisfaction, and intent to leave (Lake et al., 2019; Shin, Park, & Bae, 2018; Swiger et
al., 2017; Warshawsky & Havens, 2011).
Current knowledge about the importance of healthcare system characteristics has
led organizations such as the National Academy of Sciences, the World Health
Organization, and the Lancet Global Health Commission to affirm that efforts to increase
healthcare access should be aligned with system-level strategies to improve outcomes
(Kruk et al., 2018; National Academies of Sciences Engineering and Medicine, 2018;
WHO et al., 2018). Three reports recently published by these organizations acknowledge
that for the workforce to deliver the best possible care, environments where the care is
provided need to be favorable (Kruk et al., 2018; National Academies of Sciences
Engineering and Medicine, 2018; WHO et al., 2018).
The call to use system-level strategies to improve outcomes in healthcare is an
opportunity for nursing in Chile. Fifteen years ago, the authors of the QHOM were
concerned that, even though nursing is foundational to healthcare in all settings, its
organizational structure and processes were not being explicitly included in quality
studies or incorporated in quality improvement initiatives (Mitchell & Lang, 2004). The
11

same holds for nursing in Chile currently, where there are no studies that provide the
necessary evidence to guide system-level strategies pertaining to nurses to improve
outcomes in healthcare. This study addresses the gap by generating evidence about the
quality of the nurse work environment in Chilean hospitals and its association with nurse
job outcomes and patient care experiences.
Under the framework of the QHOM, this project studied structural,
organizational, and individual factors that influence nurse and patient outcomes in a
national sample of Chilean hospitals.

Hospitals were the systems of interest, while the nurse work environment was the
main system-level attribute of the analysis. As compared to processes or interventions,
which are constantly being redefined, system level attributes have the advantage of being
more stable and measurable (Upenieks, Valda & Abelew, 2006). Furthermore, system
attributes need to be in place before defining and implementing processes (Upenieks,
Valda & Abelew, 2006). The association of the nurse work environment with outcomes
was studied at two levels: nurse outcomes and patient outcomes. The other element of the
QHOM, client characteristics, was addressed in this study in the analysis of both nurse
and patient outcomes (see Figure 2).
12

The Nurse Work Environment
The work environment has been considered as the system foundation for nursing
practice (Lake et al., 2019). It comprises the organizational characteristics of a work
setting that facilitate professional nursing practice (Lake, 2002). Research and theory
development has led to the identification of certain domains that are relevant in shaping
the quality of work environments (Lake, 2007). These domains include: autonomy, a
philosophy of clinical care that emphasizes quality, the status and participation of nurses
and nurse leaders within the organization, recognition of advancement, professional
development opportunities, and collaborative relationships with managers, physicians and
peers (Lake, 2007).
The interest in the nurse work environment started in the early 1980s. At that
time there was a shortage of nurses in the United States and there was a need to
understand determinants of nurse job dissatisfaction and turnover (Lake, 2007). A
national study conducted by the American Academy of Nursing was able to identify
hospitals that were successful in recruiting and retaining nurses and the organizational
features that these hospitals, which became known as magnet, had in common (Aiken &
Poghosyan, 2009). The authors identified a set of factors related to the hospital
administration with regard to nurses, to the quality of professional nursing practice, and
to professional development opportunities for nurses (McClure, Poulin, Sovie, &
Wandelt, 1983). Taken together, these factors, that are today grouped as features of the
nurse work environment, promoted and sustained professional nursing practice in these
first identified magnet hospitals (Aiken & Poghosyan, 2009; McClure et al., 1983).
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Over the past three decades, interest in the work environment has led to increasing
research that links work environments to nurse and patient outcomes. Previous systematic
reviews and a recently published meta-analysis that included 17 studies, representing 22
countries and 2,677 hospitals, synthesized that evidence (Lake et al., 2019; Swiger et al.,
2017; Warshawsky & Havens, 2011). The quality of the work environment has been
shown to be associated with better nurse job outcomes, such as burnout, job
dissatisfaction and intent to leave (Lake et al., 2019; Swiger et al., 2017; Warshawsky &
Havens, 2011). Work environments that are not supportive of nurses fail to sustain a
motivated workforce; in such environments, nurses experience more burnout,
dissatisfaction with their job, and are more likely to leave (Friese, 2005; Kelly et al.,
2011; Kruk et al., 2018; Liu et al., 2012; Nantsupawat et al., 2017).
Regarding patient outcomes, better outcomes have been reported in hospitals with
better work environments (Lake et al., 2019; Swiger et al., 2017; Warshawsky & Havens,
2011). The explanation is that supportive work environments allow nurses to function at
the highest scope of their clinical practice, to work effectively in interdisciplinary teams
of providers, to have greater decision-making authority, and to mobilize resources
quickly (Friese et al., 2008; Lake, 2007). In addition, supportive nurse work
environments allow nurses to spend more time with patients, which improves their
capacity to monitor them and to provide safe and high-quality care (Friese et al., 2008).
The implementation of strategies to promote better work environments and to
improve outcomes requires a valid and reliable measure of the environment (Warshawsky
& Havens, 2011). Different instruments have been developed to assess the quality of the
nurse work environment (Lake, 2007). Currently, the most widely used is the National
14

Quality Forum endorsed Practice Environment Scale of the Nursing Work Index (PESNWI) (Lake, 2002; Lake et al., 2019; National Quality Forum, 2019; Swiger et al., 2017;
Warshawsky & Havens, 2011). The PES-NWI derives from two previous instruments:
the Nursing Work Index (NWI), by Kramer and Halfner, and the Nursing Work IndexRevised (NWI-R), by Aiken and Patrician (Lake, 2007; Warshawsky & Havens, 2011).
These first instruments were developed based on literature related to predictors of nurse
satisfaction and the characteristics of Magnet hospitals known to influence this outcome
(Warshawsky & Havens, 2011).
The PES-NWI has five subscales, and a total of 31 items, measuring different
domains of the work environment: nurses’ involvement in hospital affairs, the support for
the provision of high-quality care, nurse manager leadership and support, availability of
resources, and communication between nurses and physicians (Lake, 2002). This
instrument has been used to assess the effect of the work environment on both, nurse and
patient outcomes (Lake, 2007; Lake et al., 2019)
Nurse Job Outcomes and the Work Environment
Burnout, job dissatisfaction, and intent to leave, are collectively referred to as
nurse job outcomes in management and research. These outcomes are relevant since they
are known to affect the performance of the nursing workforce and the perceptions
patients have about the quality of the care they are receiving. One of the factors that has
been strongly associated with these outcomes is the quality of the work environment
(Lake et al., 2019; Swiger et al., 2017; Warshawsky & Havens, 2011). Lake et al. (2019)
calculated a pooled odds ratio of 0.71, on average, for nurse job outcomes in hospitals
with good work environment as compared to poor. This means that, on average, nurses in
15

hospitals with a good work environment have 29% lower odds of experiencing burnout,
job dissatisfaction, or intent to leave. Looking at these outcomes individually, nurses in
hospitals with better work environment have 26% lower odds of burnout (OR 0.74, 95%
CI 0.64-0.85, p < 0.01), 32% lower odds of job dissatisfaction (OR 0.68, 95% CI 0.620.73, p < 0.01), and 28% lower odds of intention to leave (OR 0.72, 95% CI 0.65-0.80, p
< 0.01) (Lake et al., 2019).
Nurse Burnout
Burnout, a frequent problem in “people-oriented” professions, such as nursing, is
caused by a prolonged response to interpersonal stressors present in one’s job (Maslach
& Leiter, 2016). The experience of burnout has three dimensions: exhaustion,
depersonalization, and inefficacy (Maslach & Leiter, 2016). Exhaustion is normally the
first sign of burnout and it is characterized by the feeling of being overextended by work
demands and depleted of physical and emotional resources (Maslach & Leiter, 2017).
Depersonalization is an emotional response, mostly self-protective, that leads the person
to show detachment from various aspects of their work, and finally to develop negative
reactions towards other people and to the job itself (Maslach & Leiter, 2017). Finally,
there is a sense of inefficacy, the self-evaluation component of burnout, that leads to
feelings of incompetence and lack of achievement (Maslach & Leiter, 2017). The second
and third dimensions of burnout build upon the dimension of emotional exhaustion
(Maslach & Leiter, 2017).
Even though it has been argued that burnout has to do with individual and
workplace factors, research has shown that burnout is a problem that mostly derives from
the social environment where people work (Maslach & Leiter, 2016, 2017). Three
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decades of research have identified some key determinants of burnout, which include: 1)
work overload, which prevents the person from meeting the demands of the job, 2) lack
of professional autonomy and capacity to influence decisions that affect one’s work, 3)
lack of recognition and reward, 4) lack of support and trust or poor interpersonal
relationships among the work team, and 5) lack of alignment between personal and
organizational values (Maslach & Leiter, 2016, 2017).
Burnout can lead to job dissatisfaction and turnover but, also, when people remain
in their jobs being burned-out, the productivity and the quality of the work decline
(Maslach & Leiter, 2016). Burnout among healthcare professionals has been associated
with poor quality of care, more medical errors, and decreased patient satisfaction
(Maslach & Leiter, 2017). Nurses experiencing high levels of burnout have less
emotional and physical resources and patient-centered care is undermined (Aiken et al.,
2002). In addition, when burned out or dissatisfied nurses resign, staffing levels decrease
and patients start receiving suboptimal care (Friese, 2005). For organizations, burnout can
be costly because of absenteeism, lower work performance, and turnover (Vahey et al.,
2004).
Early studies looking at the association between the work environment and
burnout were able to show that nurses working in settings with better work environments
had lower levels of burnout. For example, Vahey et al. (2004) studied nurses caring for
HIV/AIDS patients in 40 different specialized units and found that nurses working in
units with a good work environment had lower odds of emotional exhaustion and
depersonalization as compared to nurses in units with a mixed work environment (OR:
0.59, 95% CI 0.45-0.78; OR 0.68, 95% CI 0.52-0.89, respectively). Later studies have
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found similar results. Data from a large sample of hospitals in Pennsylvania showed that
nurses working in hospitals with good as compared to mixed environment (or mixed as
compared to poor) had 24% lower odds of burnout (OR 0.74, 95% CI 0.70-0.82, p <
0.01). In a different context of care, a recently published study conducted in hospitals in
Thailand showed that nurses in units with better environment had 22% lower odds of
being burned out as compared to nurses in units with mixed environment, or in units with
mixed environment as compared to poor (OR: 0.78, 95% CI 0.70-0.88, p < 0.0001)
(Nantsupawat et al., 2017).
Job Dissatisfaction
Job satisfaction has been defined as the extent to which employees like their jobs
(Kvist, Voutilainen, Mäntynen, & Vehviläinen-Julkunen, 2014; Zangaro & Soeken,
2007). The opposite construct, job dissatisfaction, is a complex and multifactorial
problem. Early studies on nurses’ satisfaction, that looked at the main related factors,
found that there were personal and organizational characteristics related to this
phenomenon (Blegen, 1993). Personal characteristics, such as age, education, and years
of experience, have, however, a weaker correlation with satisfaction than organizational
characteristics (Blegen, 1993).
Among the organizational characteristics, levels of stress experienced at work,
staffing ratios, nurse autonomy, respect for nurses, team communication, and
commitment to the organization, are among the factors more strongly correlated with
satisfaction (Blegen, 1993; Kvist et al., 2014; Lu, Zhao, & While, 2019; Zangaro &
Soeken, 2007). A meta-analysis that was conducted to understand the relationship
between job satisfaction and autonomy, stress, and nurse-physician collaboration among
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staff nurses found significant associations among these variables, with the strongest
relationship being between stress and job satisfaction (Zangaro & Soeken, 2007).
The nurse work environment comprises many of the factors that have been
associated with a nurse’s level of satisfaction. This explains why the overall measure of
the quality of the work environment in healthcare institutions has consistently shown an
association with job satisfaction among nurses (Lake et al., 2019; Lu et al., 2019; Swiger
et al., 2017; Warshawsky & Havens, 2011; Wei et al., 2018). For example, a study using
data from almost 100,000 nurses in nine different countries: Canada, China, Germany,
Japan, New Zealand, South Korea, Thailand, the United Kingdom, and the United States,
showed in each country a consistently lower odds of dissatisfaction when comparing
nurses in hospitals with mixed versus poor and good versus poor environments, with
Thailand being the only exception (Aiken et al., 2011). This study has particular
relevance, since it shows that the association between hospital work environments and
nurse satisfaction is independent of the differences across health systems and cultures
(Aiken et al., 2011).
Job dissatisfaction has negative implications for nurses, patients, and healthcare
organizations overall. Dissatisfaction is an important predictor of turnover, intent to
leave, and job performance (Lu et al., 2019; Perry et al., 2018). Moreover, job
satisfaction has been cited as the main reason why nurses leave their profession (Zangaro
& Soeken, 2007). In addition, patients’ perceptions of the quality of the care they
received in hospitals appears to be related to nurses’ job satisfaction (Lu et al., 2019).
Nurses who are satisfied are likely to have more positive interactions with patients (Perry
et al., 2018). A study performed in 110 Army healthcare inpatient and outpatient facilities
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found that self-reported nurse satisfaction was a significant predictor of patient
willingness to recommend their facility and with their overall satisfaction with
healthcare; results also showed that nurse satisfaction was a predictor of medication
errors and patient falls with injury (Perry et al., 2018). A study conducted in the United
States demonstrated a statistically significant 2% decrease in patients that would
definitely recommend their hospitals for every 10% increase in nurses reporting
dissatisfaction with their job (Aiken et al., 2002).
Intent to Leave
Turnover intention, or intent to leave, is a nurse’s willingness or attempt to leave
voluntarily from their job (Takase, 2010). Intent to leave has shown to be positively
correlated to voluntary turnover; moreover, authors have considered it as the most
immediate determinant of actual turnover (Hayes et al., 2007; Nei, Snyder, & Litwiller,
2014). Turnover can negatively affect a hospital performance, lead to shortages of nurses,
and compromise the capacity of the organization to meet patient needs (Hayes et al.,
2007; Kovner, Brewer, Fatehi, & Jun, 2014; Nantsupawat et al., 2017). At the unit level,
it may also affect the morale and performance of the nurses that remain in their positions
(Hayes et al., 2007).
There are personal and organizational nurse characteristics that have been
associated with intent to leave and, ultimately, with voluntary turnover (Hayes et al.,
2007). Among personal factors, age and time spent at an organization are negatively
associated with intent to leave and turnover (Nei et al., 2014). Among the organizational
factors, the work environment plays a role; organizations with high turnover rates
normally lack a good work environment (Kovner et al., 2014; Nantsupawat et al., 2017).
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Some of the subdimensions of the environment that affect a nurse’s willingness to stay in
their job are workload, management style, ability to practice autonomously, work
schedule, opportunities for advancement, and relationships with coworkers (Hayes et al.,
2007; Nei et al., 2014).
The same study mentioned earlier, by Aiken et al. (2008), reported that nurses in
hospitals with good environments as compared to nurses in hospitals with mixed
environments (or mixed as compared to poor) had an odds ratio of 0.87 of intending to
leave within one year (95% CI 0.79-0.96, p < 0.01). In a more recent study conducted in
Turkey data were collected from nurses in 49 hospitals in Istanbul (Topçu et al., 2016).
Intent to leave was found to be associated with different factors, including the quality of
the work environment (Topçu et al., 2016). Approximately 30% of sampled nurses
intended to leave, and nurses in hospitals with unfavorable work environment had 26%
higher odds of this outcome (OR: 1.26, 95% CI 1.04-1.51, p < 0.05) (Topçu et al., 2016).
Patient Care Experience and the Work Environment
The concepts of patient experience and patient satisfaction oftentimes are used
interchangeably, and definitions vary widely across the literature (Batbaatar et al., 2017).
These constructs are complex and have numerous determining factors (Batbaatar et al.,
2017). Patient care experience is a broader construct than just satisfaction, and it can be
thought of as being an antecedent to patient satisfaction (Berkowitz, 2016). The patient
experience during an episode of care is not only related to the quality of the clinical care
received but with many other non-clinical aspects (Berkowitz, 2016). In Donabedian’s
(1988) view, patient satisfaction reflects the patient’s judgement on all aspects of care,
including the personal process, interpersonal process, and outcomes of care, as well as the
21

structural attributes of the settings where the care is provided. Moreover, for Donabedian,
a patient’s perception of the quality of care can inform healthcare providers about
dimensions of care to which practitioners are not as sensitive as they should be
(Donabedian, 1988).
Recent reports on healthcare quality are emphasizing the need to include patientreported outcomes, including measures of patient experience, in the evaluation of health
quality (Kruk et al., 2018; National Academies of Sciences Engineering and Medicine,
2018). In some countries, patients’ reports of their care experiences have already been
incorporated as a quality indicator (U.S. Department of Health and Human Services &
AHRQ, 2018). For example, the United States includes patient experience of care as one
of the quality measures tied to hospital reimbursement rates (Aiken, Sermeus, et al.,
2012; Sacks et al., 2015). Some argue that the patient experiences may not necessarily be
a good measure of the quality of care. However, studies have shown, for example, that
better experiences of care, especially patients being satisfied with regard to
communication with nurses and doctors, are linked to better hospital performance on a
variety of safety indicators (HealthGrades, 2012). It has been noted that patient
experience is not only a relevant outcome in itself, but that patient experiences contribute
to the engagement of patients in their care and, therefore, to better outcomes (Batbaatar et
al., 2017; Donabedian, 1988; WHO et al., 2018).
Research on the determinants of patient satisfaction has identified providerrelated and patient-related factors (Batbaatar et al., 2017). Among provider determinants,
technical care or professional competency and interpersonal aspects of the providerpatient relationship were significantly associated with patient experience (Batbaatar et al.,
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2017). According to Batbaatar et al. (2017) physician and nursing care are two of the
main determinants of patient satisfaction. Other authors have written about patient
satisfaction with nursing care as one of the most important predictors of overall
satisfaction with hospital care (Vahey et al., 2004). Among personal determinants,
patients’ age, level of education, health status and expectations are some of the factors
that influence the perception of the quality of the care received (Batbaatar et al., 2017).
Patient expectations are known to be particularly relevant. Patients evaluate their care
experiences by the degree of congruency between their expectations of ideal care and
their perceptions of the real care received (Al-Abri & Al-Balushi, 2014; Batbaatar et al.,
2017).
Provider determinants of the patient care experience include organizational
characteristics of the institutions where the care is provided (Batbaatar et al., 2017). A
number of studies have shown that the nurse work environment plays a role in the patient
experience (Aiken, Sermeus, et al., 2012; Kutney-Lee et al., 2009; Lake et al., 2019;
Vahey et al., 2004). These studies have consistently shown that patients are more
satisfied in healthcare settings with favorable work environments; more specifically,
calculations from a meta-analysis show that patients had 16% higher odds of being
satisfied in good work environments as compared to poor (Lake et al., 2019). An already
mentioned study conducted in units treating patients with HIV/AIDS, found that patients
in units with good work environments were 1.49 times as likely as those on mixed units
and 2.2 times as likely as those on poor units to be highly satisfied with nursing care
(Vahey et al., 2004). A multihospital study conducted in the United States showed a
significant positive association of most measures of the Hospital Consumer Assessment
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of Healthcare Providers and Systems (HCAHPS) survey, and the quality of the nurse
work environment (Kutney-Lee et al., 2009). Specifically, the authors found a tenpercentage-point difference in the mean percentage of patients who would definitely
recommend the hospital between patients cared for in hospitals with better compared to
poorer work environments (69.9% vs. 59.6%) (Kutney-Lee et al., 2009). A similar study
conducted in twelve European countries showed that patients in hospitals with better
work environments were more likely to rate their hospital with a high score (9 or 10, in a
scale from 1 to 10) (adjusted OR 1.16, 95% CI 1.03-1.32) and were also more likely to
recommend their hospital (adjusted OR 1.20, 95% CI 1.05-1,37) (Aiken, Sermeus, et al.,
2012). In addition, the study found that patients were less satisfied with hospitals that had
higher percentages of nurses with burnout or dissatisfied with their job (Aiken, Sermeus,
et al., 2012).
Nursing in Chile
There are very limited data about nurses in Chile and about the quality of work
environments in Chilean hospitals. For this reason, it was necessary to look at more
indirect data to gather information which provided insights for the purposes of this study.
Overview of the Healthcare and Hospital Systems
Nurses in Chile practice in a mixed, public and private, healthcare system that
provides primary, secondary and tertiary care. Almost 75% of Chileans have public
health insurance (Clínicas de Chile, 2016) and, in general terms, their primary source of
healthcare services is the public system. Nearly 19% of the population has private health
insurance and the remainder is covered by other sources (Clínicas de Chile, 2016). Unlike
Chileans that have public insurance, people with private insurance have more possibilities
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to choose a healthcare provider among different private institutions. Experts agree that
Chile has a fragmented healthcare system with respect to both financing and delivery of
services, with unequal availability of resources across the public and the private sectors
(Pan American Health Organization, 2017)
Hospitals, categorized as low, medium or high complexity, are in charge of the
provision of tertiary care. In 2016, Chile had 191 public hospitals (54.9%), 83 private
hospitals (23.9%), and 16 hospitals linked to the Armed Forces or Universities (4.6%);
the remainder (16.6%) represents smaller and specialized facilities that also provide inpatient care (Clínicas de Chile, 2016). Of all public hospitals, 53 are general adult highcomplexity care facilities (Ministerio de Salud de Chile, 2019). On average, Chile has 2.2
hospital beds per 1,000 people, while OECD countries have 4.8 (Candia, 2016). Public
hospitals account for almost 68% of hospital beds in the country (Candia, 2016; Clínicas
de Chile, 2016).
There are important inequalities between public and private hospitals which stem
mainly from financial constraints and resource availability. A long history of
underinvestment and poor management has affected performance and quality of care in
public hospitals (Bossert & Leisewitz, 2016). At the end of 2018, the public hospital
system reached a debt of nearly USD $1.2 billion (Chekh & Massone, 2019). Aside from
financial constraints, public hospitals have not been able to ensure timely access to care
for the population. The government has implemented different strategies to address this
problem. In 2005, the Congress approved a major health reform initiative aimed at
ensuring access to care for people with a selected set of healthcare conditions (Bossert &
Leisewitz, 2016). In addition, Ministry of Health investment plans have prioritized the
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construction of new hospitals and the improvement of hospital infrastructure across the
country (Candia, 2016; Ministerio de Salud de Chile, 2018). The current administration
has made a commitment to finish building 25 new hospitals and start the construction of
another 25 by 2022 (Ministerio de Salud de Chile, 2018). Even though there have been
real efforts to improve access to care, there are still thousands of patients waiting to
receive necessary care. In July 2018, for example, there were 254,202 persons on a
waiting list for surgery (Gobierno de Chile, 2019).
As recommended by experts, efforts at improving access should integrate service
delivery redesigns to maximize health outcomes (Kruk et al., 2018). These redesigns
need to address the healthcare workforce (Kruk et al., 2018; National Academies of
Sciences Engineering and Medicine, 2018; WHO et al., 2018). The growth of the hospital
system in Chile, and the increased demand for services triggered by the last healthcare
reform, brought to light unforeseen problems related to the supply of physicians,
particularly specialists (Torres-Quevedo, 2016). No attention, however, has been paid to
the nursing workforce, even though the scarce available data suggest that hospitals face
problems related to the nursing workforce as well.
The hospital workforce in public hospitals is regulated at the governmental level
by healthcare authorities in the regional offices of the Ministry of Health. Thus, public
hospitals lack independence in defining staffing standards and, oftentimes, they use other
avenues of buying services to increase their workforce at times of greater demand
(Vergara, 2015). Overall, public hospitals are understaffed. However, the problem of
staffing is not the same across all healthcare professional groups. Hospital physician
shortages stem from an actual shortage in the supply of physicians at the country level
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and from an uneven distribution of physicians in private and public hospitals (Goic, 2015;
Vergara, 2015). In the case of nurses, shortages stem from a lack of nursing positions
(Vergara, 2015).
Even though the public hospital system in Chile is larger than the private system,
less than 50% of physicians work for public hospitals since private institutions offer
better working conditions and higher incomes for doctors (Goic, 2015; Torres-Quevedo,
2016). Some physicians practice in both private and public hospitals. This situation
produces a common phenomenon in public hospitals: a concentration of medical care
during morning hours and afternoon hours deprived of medical services with very low
hospital productivity (Vergara, 2015). In addition to the uneven distribution of physicians
in public and private hospitals, there is an uneven distribution across the country, with
almost 58% of physicians practicing in the Metropolitan Santiago Region (TorresQuevedo, 2016).
The Nursing Workforce
Unlike many other countries, including the United States, Chile has a highly
educated nursing workforce. Nursing programs are run only by universities, they most
commonly last 5 years, and all nursing students graduate with a bachelor’s degree.
At the end of 2016, there were 2.45 nurses and 2.29 physicians per 1,000 people
(1.07 nurses per physician) (Ministerio de Salud de Chile, 2017). The number of nurses
per 1,000 people in Chile is low compared to the 2013 OECD average of 9.1
(Organization for Economic Cooperation and Development, 2016; Superintendencia de
Salud, 2017). Among nursing personnel, nurse technicians account for the largest group.
Chile has 0.4 nurse per every nurse technician (Ministerio de Salud de Chile, 2017). The
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Chilean nursing workforce is very young, with 49% of nurses being 35 years old or
younger (Ministerio de Salud de Chile, 2017). It is known that over the past decade, more
precisely between the years 2007 and 2015, the number of students who graduated from a
nursing program increased from 1,233 to 4,537 new nurses, an increase of 268%
(Ministerio de Salud de Chile, 2017). These numbers largely explain why Chile has a
very young nursing workforce. However, turnover and nurses leaving the profession are
issues that can further explain the age of the nursing workforce; these variables have not
been explored.
Even though the total number of nurses in the country suggests a shortage of
nurses, in reality hospitals are more likely to be understaffed due to lack of nurse
positions (Vergara, 2015). Nurse wages and benefits account for a large proportion of the
total costs in a hospital (Buchan et al., 2013). When hospitals face financial constraints,
as in the case of Chile, the lack of resources usually results in staffing reductions and in
substitution of registered nurses by less-costly and less-trained nursing personnel
(Buchan et al., 2013). Hospital staffing recommendations issued by the Ministry of
Health are far above from recommendations in other countries (Ministerio de Salud de
Chile, 2012). For example, for less complex hospital patients, such as patients on medical
or surgical units, the Ministry of Health recommends a standard of one to two nurses per
every 24 adult patients (Ministerio de Salud de Chile, 2012). In contrast, in the United
States, the California staffing mandate does not allow a nurse to care for more than five
adult medical and surgical patients each at all times (McHugh et al., 2012). In addition,
nursing workforce compositions (skill mix), as per recommendation of the Ministry of
Health, have higher percentages of non-professional nursing staff (Ministerio de Salud de
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Chile, 2012). On an adult medical surgical unit, the recommendation is to have 60% to
70% licensed practical nurses and 30% to 40% registered nurses (Ministerio de Salud de
Chile, 2012). In contrast, skill-mix in European countries never falls below 50%
registered nurses; it ranges from 82% nurses in Germany to 54% in Spain (Aiken et al.,
2017).
As said earlier, the nurse work environment in Chilean hospitals has not been
addressed in prior research. However, existing data suggest that there are factors of the
healthcare system, the workforce in general, and nurses that are likely to negatively
impact nurse work environments, nurse job outcomes and, ultimately, patient outcomes.
These factors can be summarized as follows:
1. Nurse staffing inadequacy, due to insufficient hospital nursing positions and
ministerial staffing recommendations that are far from internationally recommended
patient-to-nurse ratios.
2. Physician staffing inadequacy that is likely to result in greater responsibilities
being assigned to nurses and lower communication between physicians and nurses. This
problem may be more significant during afternoon and night hours, when there is less
availability of physicians in public hospitals.
3. Lack of resources that, in addition to affecting the workforce, also affects hospital
infrastructure, and limits the ability to provide high quality care.
4. High workloads for nurses, resulting from all the above mentioned factors, and
from a constant high demand of services stemming from a system that lacks the capacity
to respond to the healthcare needs of the population in a timely manner.
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All these factors call for the generation of evidence that will allow a deeper
understanding of hospital performance, especially with regard to nursing services, and the
factors that may negatively impact the capacity of nurses to provide the best possible
care.
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CHAPTER 3: METHODS
For this project, an observational cross-sectional design was used to measure the
nurse work environment in a nationally representative sample of adult general highcomplexity hospitals in Chile and to analyze associations of the work environment with
nurse job outcomes and patient care experiences. Primary data were collected through
surveys completed by nurses and patients. Although nurses and patients were the units of
observations for this study, the unit of analysis for the independent variable, the work
environment, was the participating hospitals.
Sample
Hospitals
There were three inclusion criteria for the hospital selection: 1) adult general
high-complexity hospitals, either public or private, 2) with more than 100 beds, and 3)
reporting monthly discharge data to the Ministry of Health with 3M International Refined
Diagnosis Related Groups (IR-DRG). The last inclusion criterion was only relevant in the
context of the parent RN4CAST-CHILE project. There were two exclusion criteria: 1)
specialized hospitals and 2) hospitals that provided care only for children.
Registered Nurses
Within each hospital, registered nurses (RNs) from all medical, surgical or
medical-surgical units were invited to participate. There were two criteria for RNs to be
included in the study: 1) working at a medical, surgical, or medical-surgical unit and 2)
providing direct care to patients. Nurse managers or others who did not provide direct
care to patients were excluded. For the selection of RNs, no sampling was necessary
since the study targeted the universe of RNs working in medical, surgical, or medical31

surgical units. The expected response rate was 65%, based on a 64% response rate
achieved by the Center for Health Outcomes and Policy Research in the RN4CAST study
performed in countries of the European Union, where nurses were directly approached at
their hospitals (Aiken, Sermeus, et al., 2012).
Patients
Based on power analyses, a sample size of 50 patients per hospital was considered
adequate. Convenience sampling was the sampling method. Patients needed to meet the
following inclusion criteria: 1) hospitalized in a medical, surgical, or medical-surgical
unit (same units represented by the RNs participating in the study), 2) have a length of
stay of 48 hours or longer, and 3) no physical or cognitive impairments that would
prevent them from answering the survey.
Major Study Variables
Nurse Work Environment
The nurse work environment was the independent variable. It was measured
through the NQF-endorsed nursing care performance measure, the Practice Environment
Scale of the Nursing Work Index (PES-NWI), used widely by investigators in the United
States and abroad (Lake et al., 2019; National Quality Forum, 2017; Swiger et al., 2017;
Warshawsky & Havens, 2011). The PES-NWI has been translated and validated in
Spanish (Orts-Cortés et al., 2013). PES-NWI subscales include nurse participation in
hospital affairs (9 items), nursing foundations for quality care (10 items), nurse manager
ability, leadership, and support of nurses (5 items), staffing and resource adequacy (4
items), and collegial nurse-physician relations (3 items) (Lake, 2002). Appendix A
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provides a detailed description of the English and Spanish questions included in each of
the PES-NWI subscales.
A categorical summary measure, based on median subscale values across
hospitals, was used (Aiken, Clarke, et al., 2008; Liu et al., 2012). Within each hospital,
all RN responses were averaged to produce a mean hospital value for each subscale of the
PES-NWI. For each subscale, the median across hospitals was calculated and, in each
hospital, the five subscale scores were categorized as being above or below the median.
Hospitals with 4 or 5 subscale means above the median were categorized as hospitals
with a “good work environment”; hospitals with only 2 or 3 subscale means above the
median were categorized as hospitals with a “mixed work environment”; finally,
hospitals with 0 or 1 subscale mean above the median were categorized as hospitals with
a “poor work environment.” The use of the median to categorize hospitals made it
possible to establish cut points for the categories that came from the same sample of
hospitals, rather than using arbitrary cut points.
Nurse Job Outcomes
Burnout. Nurse burnout was measured through the Emotional Exhaustion
Subscale of the Maslach Burnout Inventory (MBI), which is the first instrument that was
developed to measure the construct of burnout (Maslach & Leiter, 2016). The MBI was
specifically developed to measure three components of the burnout syndrome: emotional
exhaustion, depersonalization and reduced personal accomplishment (Maslach &
Jackson, 1981). The instrument, as constructed, has 22 items divided into three subscales:
emotional exhaustion (9 items), depersonalization (5 items), and personal
accomplishment (8 items) (Maslach & Jackson, 1981). Each subscale of the MBI
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measures the different elements of burnout independently. The emotional exhaustion
subscale measures feelings of being emotionally overextended and exhausted by work
(Maslach, Jackson, & Leiter, 1996). These feelings have been considered as the
foundation of the burnout syndrome (Maslach & Jackson, 1981; Maslach & Leiter,
2017). For each subscale, items are written in the form of statements about personal
feelings or attitudes and are answered in terms of the frequency with which the
respondents experience these feelings (Maslach & Jackson, 1981; Maslach et al., 1996).
Items are scored on a 7-point Likert scale ranging from 0 to 6, where 0 represents “never”
and 6 represents “every day” (Maslach et al., 1996). Higher scores reﬂect greater degrees
of emotional exhaustion, depersonalization, and personal accomplishment. The emotional
exhaustion subscale, with 9 items, has a maximum possible score of 54. Burnout levels
are categorized as low (0-16 points), moderate (17-26), or high (27 and above) (Maslach
et al., 1996). For statistical analyses, this outcome was assessed as either continuous or
dichotomous, with a 0/1 measure where 1 represented nurses with high burnout (score ≥
27).
Job dissatisfaction. Job dissatisfaction was measured using a 4-point Likert scale
question that asked nurses about the degree to which they feel satisfied with their current
job. The possible responses were: “very dissatisfied,” “a little dissatisfied,” “moderately
satisfied,” or “very satisfied.” For analysis, the variable was dichotomized into two
categories to contrast nurses who were “satisfied” (0 = moderately satisfied or very
satisfied) or “dissatisfied” (1 = a little dissatisfied or very dissatisfied). For a deeper
understanding, nurses were asked to report on their satisfaction with specific aspects of
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their current job including work schedule, opportunities for advancement, autonomy or
independence at work, professional status, wages, educational opportunities, vacations
and sick leave. Nurses rated their level of satisfaction, on a 4-point Likert scale that
ranged from “very dissatisfied” to “very satisfied.” As with the overall measure of job
dissatisfaction, for analytical purposes, a dichotomous measure of nurses being satisfied
(0) or dissatisfied (1) was used.
Intent to leave. Intent to leave was measured by a dichotomous yes-no (1/0)
question that asked nurses if they would leave their current job in the next year if they
had the possibility. For nurses reporting an intent to leave, there was a second question
asking them what would they do if they left; the possible answers were “seeking a job as
a nurse at another hospital,” “seeking a job as a nurse, but not at a hospital,” or “seeking a
job, but not as a nurse.”
Patient Care Experience
Chile lacks a national survey of patient experiences with care. Thus, as in other
countries where the RN4CAST study has been conducted, the project in Chile used the
United States Hospital Consumer Assessment of Healthcare Providers and Systems
(HCAHPS) survey. The HCAHPS survey includes a set of 7 measures related to:
communication with nurses, communication with doctors, cleanliness and quietness of
the hospital environment, responsiveness of hospital staff, pain management,
communication about medicines, and discharge information (Hospital Consumer
Assessment of Healthcare Providers and Systems, 2017). In addition, two more questions
ask about overall rating of the hospital and willingness to recommend the hospital to
friends and family. In total, patients answer 22 questions (Hospital Consumer Assessment
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of Healthcare Providers and Systems, 2017). Several measures, derived from the
HCAHPS survey, were used to assess patient care experience:
Hospital rating. Patients were asked to assign a grade to their hospitals, using a 0
to 10 scale. For analyses the responses were dichotomized into low scores (0 = 6 or
below) and high scores (1= 7 and above).
Patient willingness to recommend their hospital. Patients were asked if they
would recommend their hospital to friends or family members. Possible responses were:
“definitely not,” “probably not,” “probably yes,” or “definitely yes.” This measure was
dichotomized into “would not definitely recommend” (0) and “would definitely
recommend” (1).
Communication with nurses. A composite measure, derived from three
questions about nurses being respectful, listening attentively and explaining things in a
clear manner, was used to evaluate patient experience with communicational aspects of
the nurse-patient relationship (the three questions have the same categorical responses:
“never,” “sometimes,” “usually,” or “always”). The composite measure was
dichotomized to contrast patients who responded usually or always (or a combination of
these two options) to all three questions (1) and patients who responded never or
sometimes to at least one question (0).
Pain control. A composite measure, derived from two questions about pain
control, was used to assess patient satisfaction with pain management. This composite
measure only applied for patients who reported that they had had pain during their
hospital stay. If they had pain, the HCAHPS survey asked about how often the pain was
well controlled and how often the healthcare team did everything possible to relieve the
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pain (both categorical measures: “never,” “sometimes,” “usually,” or “always”). Out of
these two questions, a measure of patient satisfaction with pain control was created that
contrasted patients that were satisfied (1) (if they answered “always” to both questions)
and dissatisfied (0) (if they provided any other pair of responses).
Covariates
Nurse characteristics. Nurse characteristics were measured using items on the
nurse survey. They were age, sex, years of professional experience, and graduate
education. For regression analyses, age was dichotomized to contrast nurses who were
younger than age 35 (1) and nurses who were 35 years or older (2). Graduate education
was also dichotomized when used as a control variable. Nurses were considered to have
graduate education if they had a master’s or doctoral degree or a clinical specialization
(1).
Patient characteristics. The only characteristic included in the patient survey is
patient self-reported health status (“excellent,” “very good,” “good,” “fair,” “poor”). As a
control variable, patient health status was dichotomized; patients were considered to have
poor health (1) if they reported fair or poor health, and good health (0) if they reported
excellent, very good, or good health.
Organizational nursing characteristics. Nurse staffing was assessed by two
different continuous measures. One measure was obtained by asking nurses how many
patients they cared for in their last shift. The second measure was obtained through two
separate questions that asked them how many patients were in the unit on their last shift
and how many RNs were staffing that unit on that shift. This second measure was the
ratio of patients in the unit divided by RNs in the unit. Both measures express a patient37

to-nurse ratio. Skill mix, or the percentage of RNs among total nursing personnel, was
also measured. This measure was obtained by asking nurses about the composition of
nursing personnel on their last shift: number of RNs, number of nurse technicians
(equivalent to licensed practical nurses), and number of unlicensed nursing personnel.
Hospital characteristics. A few hospital characteristics were measured to adjust
for possible confounders in the regression models. These characteristics were: hospital
ownership (public, private), location (Santiago or other), hospital bed size, and
percentage of RNs holding a graduate degree.
Appendix B provides a summary table of nurse and patient outcomes measures
and covariates measures.
Instruments
As noted above, three instruments were used to gather information for the study.
Two instruments were part of the nurses’ survey and the third instrument was the
HCAHPS survey completed by patients. The three instruments have Spanish translations
and validations. Even though the Spanish version of the PES-NWI has 32 questions, only
the 28 questions that are in the original English version (Lake, 2002) and that have been
endorsed by NQF were used for the analyses. The four questions that were removed are
part of the “collegial nurse-physician relations” subscales in the Spanish version (OrtsCortés et al., 2013). Table 1 provides a brief summary of the characteristics and
psychometric properties of the instruments used in this study.
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Table 1. Instruments: Characteristics and Psychometric Properties of Spanish Versions

Instrument
Practice

Variable – Nurse Work Environment
Characteristics
Psychometric properties
Instrument contains 5 subscales:
Validity: average scale content

Environment Scale

1.

of the Nursing Work
Index

2.

(PES-NWI).
Spanish version

3.

4.

Nurse participation in hospital affairs
(8 items)

S-CVI per subscales:

Nursing foundations for quality of

sc1: 0.81, sc2: 0.86, sc3: 0.85,

care (9 items)

sc4: 0.93, sc5: 0.69

Nurse manager ability, leadership, and

Interrater reliability: modified

support of nurses (4 items)

kappa coefficient 0.8.

Stafﬁng and resource adequacy (4
items)

5.

validity index (S-CVI) 0.82.

(Orts-Cortés et al., 2013)

Collegial nurse–physician relations (7
items)

Instrument
Maslach Burnout

Variable - Burnout
Characteristics
Instrument contains 3 subscales:

Psychometric properties
Reliability for emotional

Inventory (MBI).

1.

Emotional exhaustion (9 items).

exhaustion subscale:

Spanish version

2.

Depersonalization (5 items)

Cronbach´s alpha 0.86

3.

Personal accomplishment (8 items)
(Olivares-Faúndez, MenaMiranda, Jelvez-Wilke, & MacíaSepúlveda, 2014)

Instrument
Hospital Consumer

Variable – Patient Care Experience
Characteristics
Psychometric properties
Instrument contains 7 subscales plus two
Validity: correlation between

Assessment of

global items:

composites and hospital ratings

Healthcare Providers

1.

Communication with nurses (3 items)

ranges from 0.24 to 0.52, and

and Systems

2.

Communication with doctors (3

between composites and

items)

willingness to recommend the

Communication about medicines (2

hospital from 0.29 to 0.51

items)

(construct validity)

4.

Nursing services (2 items)

Reliability: Cronbach´s alpha 0.64

5.

Discharge information (2 items)

6.

Pain control (2 items)

(Hurtado, Angeles, Blahut, &

7.

Physical environment (2 items)

Hays, 2005)

(HCAHPS )
Spanish version

3.
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Procedures
The implementation of the study had Institutional Review Board (IRB) approvals
from the University of Pennsylvania and from Universidad de los Andes (Chile). In
addition, most hospitals requested a review of the project by their own IRBs or by IRBs
from the territorial offices of the Ministry of Health that hospitals report to. To expedite
approvals, the research team requested a letter of support from each hospital director. The
letter was attached to the documentation required by the different IRBs.
Aside from IRB approval, in general terms, the research team followed a four-step
approach for data collection, as depicted in figure 3.
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Socialization of the Project Among Chief Nurse Officers (CNOs)
The research team held a meeting at each hospital with the CNO to explain the
project and to request collaboration. The support of the CNO was key to gain access to
nurses and patients and to motivate staff nurses to answer the survey.
Preparation for Data Collection.
Once IRB approval was granted, the research team prepared the nurse and patient
surveys and informed consent forms for data collection. When necessary, travel
arrangements were made after scheduling a second meeting with the CNO to start data
collection.
Beginning of Data Collection.
The day scheduled for the beginning of data collection started with a meeting with
the CNO and the nurse managers. Whenever possible, at least two members of the
research team were present. The research team explained the project to the nurse
managers and requested their collaboration in distributing the nurse surveys among their
staff. Since staff nurses work on shifts, it was easier to reach all the staff nurses through
the nurse managers.
Data collection among RNs. The nurse survey was self-administered. Each RN
received, through their nurse manager, an envelope that contained: one copy of the
survey and two copies of the consent form. RNs could answer the survey in the hospital
or they could take it home. RNs had to read the informed consent form and signed two
copies if they were willing to respond. Then, they answered the survey. Once the survey
was complete, the RN placed it in the envelope and sealed it. One of the informed
consent forms was for the respondent to keep and the other was handed to the nurse
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manager together with the survey in the sealed envelope. To ensure anonymity, the
informed consent was not placed inside the envelope with the survey.
Data collection among patients. On the same day that was the beginning of the
nurse survey data, the research team started data collection with the patients. They
approached the patients during their stay in the hospital and asked them if they wanted to
participate in the study. After individually explaining the purpose of the study and what
participation entailed, the research team member obtained consent from a respondent and
asked them to sign the informed consent form. The explanation emphasized the voluntary
nature and anonymity of participation. The patient signed two copies of the consent form,
and kept one of them; the other one was kept by the research team. Patients who agreed
to participate received a copy of the survey and an envelope. Even though the patient
survey was a self-administered survey, if the patient preferred that someone else asked
the questions and marked the answers, one of the researchers or a family member was
allowed to help. After completion, the survey was placed in the envelope and sealed. A
member of the research team collected the survey after a period of about 15 minutes.
End of Data Collection.
The RN survey data collection took 3 weeks to complete. All the collected
surveys were mailed to Universidad de los Andes. In the case of patients, depending on
the size of the hospital, data collection often required more than one visit. If that was the
case, visits were scheduled at least one week apart to allow patient rotation. Data
collection with patients ended when the sample of 50 patients was achieved at the
hospital.
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Data Analysis
Aims 1, 2, and 3
Aim 1: To measure the nurse work environment and nurse job outcomes: burnout,
dissatisfaction, intent to leave, and patient care experiences in Chilean hospitals.
The nurse survey data were used to derive the aggregate nursing organizational
measure, nurse work environment, and to measure nurse-level burnout, job
dissatisfaction, and intent to leave. The patient survey data were used to measure patient
experience. For analysis, the distribution of nurse outcome variables and nurse
characteristics (age, sex, years of experience, graduate education) were described,
followed by the distribution of the patient outcome variables and patient characteristics
(self-rated health status). Frequencies and percentages were used to describe categorical
variables, and means and standard deviations or medians and inter-quartile ranges,
depending on the distribution, were used for continuous variables. Graphical methods,
including histograms, box plots, and scatter plots were used to examine distributions and
to identify potentially influential cut-points. The distribution of nurse and patient
measures across the three work environment groups was compared at the hospital level
using appropriate ANOVA, for continuous variables, and Fisher's exact and Pearson Chisquare tests for categorical variables.
Aim 2: To analyze the association between the nurse work environment and nurse
job outcomes.
Aim 3: To analyze the association between the nurse work environment and
patient care experience.
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To accomplish Aims 2 and 3, robust logistic regression models were used to
analyze binary nurse and patient level outcomes, while accounting for the effect of
clustering of nurses and patients within hospitals using the Huber-White sandwich
estimator (Huber, 1967; White, 1980; Williams, 2000). There are potential concerns that
nurses working in the same hospital tend to share similar characteristics with their
respective peer groups which, if ignored, could lead to an underestimation of standard
errors. The same held true for patients being cared for in the same hospital. So, robust
standard errors were needed to produce more reliable test statistics.
Bivariate association analyses between the hospital work environment and nurse
as well as patient outcomes were performed. For nurse job outcomes, bivariate
associations between each outcome and demographic nurse characteristics (sex, age,
years of experience, graduate education), organizational nursing characteristics (hospitallevel patient-to-nurse ratios, skill mix) and other hospital characteristics (ownership,
location, and bed size) were initially computed. For patient care experience, bivariate
associations between each outcome and patient characteristics (self-reported health
status), organizational nurse characteristics (hospital-level patient-to-nurse ratios, skill
mix) and hospital characteristics (ownership, location, beds size, percentage of nurses
with graduate education) were also computed. For both, nurse and patient outcomes,
predictors in bivariate logistic analysis with a p-value equal or lower than 0.2 were used
to build the multivariate models. To avoid multicollinearity, when there were two or
more variables measuring a similar construct, only one variable was added to the
multivariate model.
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Multivariate logistic regression models were built with the work environment as
the primary predictor, and adjusting for confounding nurse, patient, and hospital
characteristics. In analyzing nurse and patient outcomes the full and reduced form models
of the type:
y = a + bx + cz + dw + e;
were estimated, where y is the outcome of interest, x is the predictor describing the nurse
work environment, z is vector of variables describing the other (largely structural)
characteristics of hospitals, w is a vector of control variables (including nurse
characteristics in the analysis of nurse outcomes, and patient characteristics in the
analysis of patient outcomes), a is a constant, e is a random error, and b, c and d are
regression coefficients.
For Aim 3, concerning patient outcomes, an alternative approach in the regression
analyses was explored. This alternative approach used a different measure of the main
predictor, the work environment. This new measure assigned hospitals to only two
environment categories. Hospitals with good work environments remained in that
category and hospitals with poor or mixed work environments were pooled together into
one group. Unadjusted and adjusted analyses were repeated with this new environment
categorization.
Power Analysis
The method presented in Diggle (Diggle, Heagerty, KY, & Zeger, 2002) was used
to derive sample-size estimation formulas and estimated power based on the number of
Level 2 units (hospitals) and the number of Level 1 units (nurses or patients). This power
analysis method adjusted for the correlation among nurses or patients from the same
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hospital (intra-class correlation). Intra-class correlation and outcomes estimates for nurses
and patients within hospitals were obtained from an analysis of preliminary data of 35
hospitals (RNs N = 1,487, patients N = 1,773). For power calculation, a median number
of nurses and patients per hospital (44 and 50, respectively) were used. Power analyses
were performed to determine the minimal detectable effect (MDE) size needed to
estimate the primary outcomes of interest: nurse job outcomes and patient experience.
For nurse job outcomes, the power calculation for the least frequent job outcome
observed in the preliminary data (job dissatisfaction) was used. The assumption was
made that if there was sufficient power to detect effect sizes for job dissatisfaction, then
the data would be well powered for the other nurse job outcomes. With a sample size of
42 hospitals and 44 nurses in each hospital, alpha = .05, ICC = 0.1, power = 0.80, and an
estimated proportion of 0.182 nurses being dissatisfied in hospitals with good work
environment, the study was powered to detect an odds ratio as small as 1.42. Effect sizes
of this size have been found in previous studies looking at the association between work
environment and nurse job outcomes (Coetzee, Klopper, Ellis, & Aiken, 2013; Liu et al.,
2012).
For patient experience, with a sample size of 42 hospitals and 50 patients in each
hospital, alpha = 0.05, ICC = 0.1, power = 0.80, and an estimated proportion of 0.495 of
patients rating hospitals with good work environment with a score below 9, the study was
able to detect an odds ratio of 1.31 (ICC calculated with preliminary data was below 0.1).
Power analyses were conducted using PASS 16.
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Missing Data
The percentage of missing data in either the nurse or the patient surveys was very
low. The nurse survey had a total of 121 questions. Missing data ranged from 0.18% to
3.4% (1 to 55 nurses not responding to a specific question, respectively). The question
with the most missing data asked for total number of patients in the unit on the last shift.
Out of the 22 items in the patient survey, missing data ranged from 0.55% to 4.46% (11
to 90 patients, respectively). The question with the most missing data was: During this
hospital stay, were you given any medicine that you had not taken before?
In the context of this study and the key variables, missingness for nurse measures
did not go beyond 1.65%; for patients, missingness did not exceed 3.77%. Hospital data
were complete.
Even though there were very few data-points missing, two different approaches to
the problem of missingness were used and the results were compared. First regressions
using complete case analyses or listwise deletion were performed. Under this approach,
all cases for which there were missing data in any of the variables included in the
regression models were discarded (Allison, 2002). Second, regressions using a missing
indicator were estimated. Under this approach, dummy variables (0/1) were introduced to
indicate values that were missing among the control variables (Allison, 2002). When
comparing results, odds ratios, standards errors, and confidence intervals appeared almost
identical. As a result, the complete case analysis for presenting the findings was used.
Human Subjects Considerations
As noted above, the research project was approved by the Institutional Review
Boards at University of Pennsylvania and Universidad de los Andes, Chile. The study
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entailed minimal risks for human subjects (U.S. Department of Health and Human
Services & Office for Human Subjects Protection, 2009) and met the criteria for
expedited review. For both, nurses and patients, the associated risks were related to
anonymity, confidentiality and coercion.
Participating nurses answered the survey anonymously. The survey contained a
code that identified each hospital, but not the individual nurses. As for nurses, patients’
surveys did not contain any information related to the patient’s identity. Patients could
answer the survey privately and all surveys were placed in sealed envelopes. One
member of the research team collected the surveys from the patient rooms and opened
them in batches so that anonymity was assured. To ensure that patients could freely
respond to the satisfaction survey, with no detrimental consequences on the care they
were receiving, nurses working in the medical-surgical units could not collaborate in the
project and unit personnel had no access to see the patients’ responses.
Even though the proposed study used surveys to collect data from nurses and
patients and the requirement of a written document of consent could have been waived,
all local IRBs in Chile requested that patient and nurses sign an informed consent form.
The study team complied with this request.
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CHAPTER 4: RESULTS
Data collection lasted 18 months and was conducted between May 2017 and
October 2018. Based on the inclusion and exclusion criteria, 45 adult general highcomplexity hospitals, including public and private institutions, were considered eligible
to participate in the study. The key limiting factor for the inclusion of more hospitals was
the availability of IR-DRG data, which were needed in the context of the parent
RN4CAST-CHILE study. Out of the 45 hospitals that met the inclusion criteria, 40
(88.9%) agreed to participate. Two private hospitals declined the invitation to join the
study, and three public hospitals were willing to participate but hospital approval arrived
after data collection had ended.
Characterization of Hospitals, Nurses and Patients
Hospitals
The distribution of hospitals across the country showed that 40% were in
Santiago, which aligns with the fact that almost 40% of the Chilean population lives in
the metropolitan region where Santiago is located. Of the 16 regions that divide the
country geographically, only the Aysén Region, with less than 1% of the population, was
not represented in the sample.
Most of the sample hospitals ranged from 200 to 600 beds (72.5%) and most were
public (85%). On average, hospitals had 26% (SD: 10.2%) of nurses with either a
master’s degree or a clinical specialization. This percentage varied from 10% to 50%
across hospitals. Table 2 describes the main characteristics of the sampled hospitals.
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Table 2. Characteristics of the Sampled Hospitals
N = 40
Location
North of Santiago
Santiago
South of Santiago
Ownership
Private
Public
Bed Size
< 200
200-399
400-599
> 600

N (%)
10 (25.0)
16 (40.0)
14 (35.0)
6 (15.0)
34 (85.0)
7 (17.5)
13 (32.5)
16 (40.0)
4 (10.0)

Chile has 53 public adult general high complexity hospitals across the country;
the sample represented 64.2% (n = 34) of this group. Table 3 provides a comparison of
the sampled public hospitals with the 53 public general adult high-complexity hospitals in
the country.
Table 3. Comparison between Public Adult High-Complexity Hospitals
in Chile and in the Sample
Chile
N = 53
Location
North of Santiago
16 (30.2)
Santiago
15 (28.3)
South of Santiago
22 (41.5)
Bed Size
< 200
16 (30.2)
200-399
16 (30.2)
400-599
16 (30.2)
> 600
5 (9.4)
* Chi-square test / ** Fisher´s exact test

Sample
N = 34

p -value

10 (29.4)
10 (29.4)
14 (41.2)

0.99 *

7 (17.5)
13 (32.5)
16 (40.0)
4 (10.0)

0.56 **

The 34 hospitals in the sample represent a large proportion of hospital beds (53%,
13,928/26,258) and of hospital discharges (56.7%, 589,941/1,040,368) from the public
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health system (Ministerio de Salud de Chile. DEIS., 2017). Since all these hospitals are
considered high-complexity hospitals, it is likely that they take care of the sickest
patients. So, it can be inferred that our sample gathered a group of hospitals that are very
influential in terms of the health of the Chilean population.
There are 19 private hospitals with more than 100 beds across the country, of
which 13 (68.4%) are in Santiago. Only 8 private hospitals, all located in Santiago, met
the inclusion criteria of having IR-DRG data; six participated in the study. About onethird of private hospital beds were represented in our sample (29.9%, 2,022/6,755)
(Clínicas de Chile, 2016). Table 4 compares the 13 private hospitals in Santiago with the
ones in the sample, according to their bed size.
Table 4. Comparison between Private Adult General Hospitals
in Santiago and in the Sample

Bed Size
101-199
> 200

Santiago
N = 13

Sample
N=6

p -value

7 (53.8)
6 (46.2)

2 (33.3)
4 (66.7)

0.628 **

** Fisher´s exact test

As shown in Table 5, RN staffing ratios across hospitals varied widely. The mean
patient-to-nurse ratio in the sample hospitals was 14.2. In 45% (N = 18) of the hospitals
nurses, on average, cared for more than 15 patients; all the hospitals that showed this
level of lower staffing were public. The nursing workforce composition also had great
variation across hospitals in the percent of RNs of total nursing personnel. The hospitals
with the richest skill mix, all of them private (n = 3), had a skill mix between 40% and
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50%. Half of the sample hospitals had a skill mix between 20% and 30% (n = 20), with
only one being private; the rest were public.
Table 5. Patient to Nurse Ratios and Skillmix in Sampled Hospitals (N = 40)
Patient to nurse ratio *
Skillmix (RN %)

mean
14.2
31.1

SD
4.2
6.2

median
13.6
30.1

min
5.9
20.2

max
23.0
48.1

* Patient to nurse ratios calculated by dividing the number of patients by the number of RNs in the unit, as
reported by the surveyed RNs, and censored at 40 patients.

Registered Nurses
All medical-surgical RNs providing bedside care to patients were eligible to
participate in the study. Across the 40 sample hospitals, there were 2,173 bedside
medical-surgical RNs and 1,632 responded to the survey, representing a response rate of
75.1%. Across hospitals, response rates varied from 52.6% to 100% (Mean: 79.2,
Median: 80.6, SD: 14.6).
Table 6 describes the main characteristics of the RNs participating in the study.
The sample was mainly composed of young nurses, with few years of professional
experience. The average age was 31.8 years, with 57.8% of the sampled nurses being 30
years of age or younger. Sixty-three percent of nurses had 5 or less years of experience,
and 86.5% had 10 years or less. The vast majority of nurses received their nursing degree
from a Chilean university and only 2.4% pursued graduate education at the master’s
level. However, almost 25% of the nurses had a clinical specialization which was
considered graduate education for the purposes of this study. There were no nurses in the
sample with a doctoral degree.
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Table 6. Characteristics of Registered Nurses in the Sample
N = 1,632
Female
Years of age (Mean: 31.8, Median: 30.0, SD: 7.3)
≤ 25
26-30
31-35
36-40
≥ 41
Years of experience as an RN (Mean: 6.25, Median: 4, SD: 6.7)
≤5
6 to 10
11 to 15
16 to 20
≥ 21
Years of work at the current hospital (Mean: 5.3, Median 4.0, SD: 5.9)
≤2
3 to 5
6 to 8
9 to 12
≥ 13
Nursing undergraduate education in Chile
Graduate education
None
Clinical Specialization
Master

N
1,433

%
88.3

178
757
350
162
170

11.0
46.8
21.7
10.0
10.5

1,018
380
82
61
75

63.0
23.5
5.1
3.8
4.6

546
600
221
109
134
1,579

33.9
37.3
13.7
6.8
8.3
97.3

1,172
402
38

72.7
24.9
2.4

Patients
A total of 2,016 patients agreed to participate in the study, an average of 50.4
patients per hospital (range: 43-58). The sample size met the requirements of the power
analysis. The only patient characteristic measured in the study was self-reported health
status. The vast majority of patients reported having good or fair health (42.7% and
30.4%, respectively); 7.7% said they had excellent heath, 11.0% very good, and 8.2%
poor.
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Nurse Work Environment
The five subscales of the PES-NWI showed adequate internal consistency, with
Cronbach’s alpha values above 0.7, which is the threshold considered acceptable for
social sciences research (UCLA Institute for Digital Research and Education, n.d.).
Table 7. Properties of the Hospital-Level Practice Environment Scale of the Nursing Work Index (PES-NWI) Subscales
used to classify hospitals as Good, Mixed or Poor (N = 40)

Nurse Participation in Hospital Affairs
Nursing Foundations for Quality of Care
Nurse Manager Ability, Leadership, and Support of Nurses
Staffing and Resource Adequacy
Collegial Nurse-Physician Relations

N° of items Cronbach´s α
8
0.82
9
0.77
4
0.80
4
0.71
3
0.70

Range
1.75 - 2.94
2.48 - 3.65
1.88 - 3.13
1.71 - 2.77
2.39 - 3.25

Mean (SD)
2.32 (0.25)
2.93 (0.22)
2.72 (0.27)
2.25 (0.24)
2.80 (0.22)

Median
2.34
2.90
2.76
2.25
2.78

The subscales with the lowest Cronbach’s alpha value were the ones of collegial
nurse-physician relations and staffing and resource adequacy. This is not surprising
given that the Cronbach’s alpha statistic is sensitive to the number of items with which it
is calculated, and these two subscales have the lowest number of items (Tavakol &
Dennick, 2011).
The mean work environment score across all hospitals was 2.6, ranging from 2.1
to 3.1. A value of 2.1 is far below 2.51, which is the lowest score reported previously for
a non-Magnet hospital (Swiger et al., 2017). This suggests a greater variation in the
quality of the work environment in hospitals in Chile, as compared to hospitals in other
countries. Table 7 shows the hospital-level mean, median, and standard deviation for
each subscale. The subscale of Nursing Foundations for Quality Care had the highest
mean score (2.93, SD: 0.22). The subscale with the lowest mean score was the Staffing
and Resources Adequacy subscale, with a mean of 2.25 (SD 0.24). Table 8 shows the
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distribution of hospitals according to the categorical variable indicating the quality of
their work environment:
Table 8. Categorization of Hospitals according to their
Nurse Work Environment
N = 40
n
12
16
12

Poor (0-1 subscales above median)
Mixed (2-3 subscales above median)
Good (4-5 subscales above median)

%
30.0
40.0
30.0

Table 9 presents the hospital and nurse characteristics across the three different
categories of work environments.
Table 9.
Hospital and Registered Nurse Characteristics, by Work Environment Categories

Poor
Hospital characteristics
Ownership N (%)
Private
Public
Location N (%)
North of Santiago
Santiago
South of Santiago
Bed Size N (%)
< 200
200-399
400-599
> 600
Nurse characteristics
Sex N (%)
Female
Male
Age, mean (SD)
Years as an RN, mean (SD)
Graduate education N (%)
None
Specialization or Master

Work Environment Category
Mixed
Good

N = 12

N = 16

p -value

N = 12

0
12 (100.0)

4 (25.0)
12 (75.0)

2 (16.7)
10 (83.3)

0.214 **

2 (16.7)
6 (50.0)
4 (33.3)

5 (31.3)
6 (37.4)
5 (31.3)

3 (25.0)
4 (33.3)
5 (41.7)

0.90 **

2
3
6 (50.0)
1

5 (31.3)
6 (37.4)
5 (31.3)
0

0
4 (33.3)
5 (41.7)
3 (25.0)

N = 575

N = 523

N = 534

486 (85.4)
83 (14.6)
31.5 (6.7)
5.8 (6.2)

475 (91.2)
46 (8.8)
32.4 (7.6)
6.9 (7.0)

472 (88.6)
61 (11.4)
31.4 (7.5)
6.1 (6.9)

413 (71.8)
162 (28.2)

388 (74.2)
135 (25.8)

391 (73.2)
143 (26.8)

* Chi-square test / ** Fisher´s exact test / ° ANOVA
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0.174 **

0.012 *
0.06 °
0.02 °
0.674 *

There were no significant differences in terms of type of ownership, hospital
location, or bed size. Regarding nurse characteristics across the different work
environments, hospitals showed significant differences in nurses’ age, years of
experience, and sex. Hospitals with poor and good work environments had younger
nurses compared to hospitals with mixed; also, hospitals with poor work environments
had nurses with the least number of years of experience and with the highest proportion
of male nurses. The distribution of nurses with graduate education across hospitals with
different work environment did not vary significantly.
Nurse Job Outcomes
Burnout was the most prevalent outcome in the sample, with 35% of nurses
reporting a score of 27 or above on the Emotional Exhaustion subscale of the Maslach
Burnout Inventory, which is indicative of high burnout. The 9 items of the emotional
exhaustion subscale showed a reliability coefficient of 0.9. The hospital with the highest
level of burnout had 65% of nurses with a score of 27 or above.
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There was a negative moderate correlation between an individual nurse’s emotional
exhaustion and mean work environment scores (r = -0.426, p < 0.0001). The scatterplot
and trendline in Figure 4 reveals the correlation between these two scores.
Job dissatisfaction was the least prevalent outcome, with 22.1% of nurses
reporting that they were either very or a little dissatisfied with their job. At the hospital
level, job dissatisfaction among nurses ranged from 5.7% to 42.9%. Regarding intent to
leave, overall, 31.5% of nurses would leave their current job within the next year if they
had the possibility to do so. The proportion of nurses who intended to leave varied greatly
across hospitals, ranging from 0% to 63.3%. Of the nurses who would leave, 66.1%
would try to find a job at another hospital, 26.4% would try to find a job as a nurse but
not at a hospital, and a small proportion (7.5%) would try to find a job unrelated to
nursing. Table 10 provides descriptive statistics for nurse job outcomes at the nurse and
hospital level.
Table 10. Description of Nurse Job Outcomes at the Nurse and Hospital Levels
Nurse Level
N = 1,632
High burnout*
Job dissatisfaction
Intent to leave

N
563
359
511

%
35.1
22.1
31.5

Hospital Level
N = 40
mean (SD)
35.1
22.1
31.5

SD
10.3
9.1
11.9

median
33.3
20.2
33.3

min
16.7
5.7
0

max
65.0
42.9
63.3

* A score equal or above 27 in the Maslach Emotional Exhaustion subscale is considered as high burnout

For job dissatisfaction, the study further explored specific aspects of the nurses’
jobs that can be associated with this outcome (see Table 11). Over 50% of nurses were
dissatisfied with advancement and educational opportunities and close to 40% were
dissatisfied with their wages and annual leave. At the hospital level, there was a great
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variation among hospitals in terms of the percentage of nurses that were dissatisfied with
specific aspects of their jobs. It is noteworthy that there were hospitals in which more
than 90% of nurses were dissatisfied with their educational opportunities and nearly 90%
of nurses were dissatisfied with their opportunities for advancement.
Table 11. Percentage of RNs Dissatisfied with Different aspects of their Jobs,
at the Nurse and Hospital Levels
Nurse Level
N = 1,632
Dissatisfied with:
Work schedule
Opportunities for advancement
Independence
Profesional status
Wages
Educational opportunities
Annual leave
Sick leave

N
469
878
326
429
625
911
637
487

%
29.0
54.1
20.1
26.6
38.5
56.1
39.4
30.4

mean %
29.9
53.8
20.9
27.2
38.6
56.4
39.0
29.0

SD %
12.4
14.9
9.3
12.1
14.6
17.9
12.3
12.5

Hospital Level
N = 40
median %
25.7
55.4
19.1
26.9
42.2
55.7
39.3
27.5

min %

max %

6.3
20.7
6.3
0
3.8
13.5
16.7
6.3

73.3
88.6
43.2
55.1
75.0
93.3
58.3
59.2

Nurse Job Outcomes Across Hospitals with Different Work Environments
For the three outcomes of interest there were significant differences across
hospitals with different work environments. As expected, the prevalence of burnout,
dissatisfaction, and intent to leave were lower in hospitals with better work environments.
Table 12 shows the distribution of these three nurse job outcomes across hospitals with
poor, mixed, and good work environments.
Table 12.
Nurse Outcomes, by Work Environment Categories

Nurse outcomes, N (%)
Burnout
Job dissatisfaction °
Intent to leave

Work Environment Category
Poor
Mixed
Good
N=575
N=523
N=534
224 (39.8)
184 (35.8)
155 (29.4)
152 (26.7)
119 (22.8)
88 (16.5)
211 (37.0)
168 (32.3)
132 (24.9)

* Chi-square test
° Job dissatisfaction combines "very" and "a little" dissatisfied
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p -value *
0.001
<0.0001
<0.0001

Analyses comparing only two groups of hospitals according to their work
environment showed that hospitals with a good environment had significantly better
results in all three outcomes when compared with hospitals with mixed or poor work
environments. Differences between hospitals with poor and mixed environments were not
significant. Thus, the significant differences seen in Table 12 are largely driven by the
hospitals with good work environments.
Calculations at the hospital level of the percentage of nurses experiencing each of
the nurse job outcomes provides a continuous measure (rather that a dichotomous 0/1
measure) that allows a graphical representation of the distribution of these outcomes
across hospitals with poor, mixed and good environments (see Figure 5). There was a
consistent decrease in the percentage of nurses experiencing burnout, dissatisfaction, and
intent to leave as hospital environment improved.
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Inferential Analysis.
Table 13 presents the result of unadjusted and adjusted logistic regression
analyses used to test the association between the work environment and nurse job
outcomes, accounting for the clustering of nurses within hospitals. Control variables
included nurse characteristics (age and graduate education) and hospital characteristics
(ownership and location). Other control variables were excluded either to avoid
multicollinearity or because the bivariate analysis suggested there was no association
with that variable and the outcomes. Among the excluded variables were patient-to-nurse
ratios and skill mix. Unlike in many other studies, where these nursing organizational
features have shown to have a significant association with nurse job outcomes, these
bivariate analyses showed odds ratios very close to 1.0 with p-values no smaller than 0.3
for either patient-to-nurse ratio or skill mix.
Table 13. Unadjusted and Adjusted Odds Ratios for the Effect of Mixed and Poor as compared to Good
Work Environment on Nurse Job Outcomes
Unadjusted Odds Ratios

Nurse job outcome
Burnout
Job dissatisfaction
Intent to leave

Nurse job outcome
Burnout
Job dissatisfaction
Intent to leave

Work Environment
Mixed as compared to Good
Poor as compared to Good
p -value
p -value
OR
CI
OR
CI
1.34
1.06-1.70
0.015
1.59
1.15-2.19
0.005
1.49
1.11-2.00
0.007
1.83
1.35-2.49
<0.0001
1.44
1.04-2.00
0.028
1.78
1.26-2.51
0.001
Adjusted Odds Ratios
Work Environment
Mixed as compared to Good
Poor as compared to Good
p
-value
p -value
OR
CI
OR
CI
1.32
1.05-1.66
0.017
1.50
1.13-1.99
0.005
1.49
1.11-1.99
0.007
1.84
1.28-2.64
0.001
1.52
1.11-2.09
0.009
1.45
1.05-2.01
0.024

Odds ratios derive from robust logistic regression models, accounting for clustering of nurses within hospitals.
Adjusted models controlled for for nurse (age, graduate education) and hospital (ownership, location) characteristics.
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Burnout. The results showed a significant effect of the work environment on
burnout when comparing hospitals with a good environment with those with either a
mixed or poor environment (see Table 13). Adjusting for nurse and hospital
characteristics, nurses in hospitals with mixed work environments, as compared to good,
had 32% higher odds of burnout. The odds of burnout increased to 50% when comparing
hospitals with poor to good work environments. In both cases, the results were
statistically significant. The effects of poor and mixed work environments on burnout
were not significantly different (Chi-square 0.62, p < 0.43). Among the control variables
(not shown), the age of the nurses appeared significantly related to burnout; nurses of age
35 or older had 32% lower odds experiencing burnout when compared to nurses under
the age of 35 (OR 0.68, 95% CI 0.52-0.89, p < 0.005).
Job dissatisfaction. As with burnout, the nurse work environment showed a
significant association with nurse satisfaction with their jobs. Nurses in hospitals with
mixed and poor work environments had 49% and 84% higher odds, respectively, of being
dissatisfied as compared to hospitals with good work environments (see Table 13). The
effects of poor and mixed work environments on nurse dissatisfaction were not
significantly different (Chi-square 1.32, p < 0.25). None of the control variables showed
any significant effect on this outcome. Moreover, the odds ratios in the unadjusted and
adjusted models remained almost the same, indicating that the main driver of nurse job
dissatisfaction appears to be the quality of the work environment.
Intent to leave. As Table 13 shows, nurses working in hospitals with mixed and
poor work environments had 52% and 45% higher odds of intent to leave, respectively, as
compared to nurses working in hospitals with good work environments. Even though
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hospitals with a poor environment appeared to perform better than hospitals with a mixed
environment in this outcome, post-regression tests showed no statistically significant
difference between these two groups of hospitals (Chi-square 0.06, p < 0.80). There were
other variables significantly related to intent to leave. Among nurse characteristics, age
and graduate education showed significant associations with this outcome. Age was
negatively associated with intent to leave; nurses who were 35 years or older were 33%
less likely to intend to leave than nurses under 35 (OR: 0.67, 95% CI 0.54-0.83, p <
0.0001). Nurses with graduate education versus a bachelor’s degree had higher odds of
intent to leave (OR 1.33, 95% CI 1.04-1.69, p < 0.023). Among hospital characteristics,
nurses working in public hospitals, versus private, and in hospitals in Santiago, as
compared to hospitals elsewhere, were more likely to intend to leave (OR 1.82, 95% CI
1.05-3.15, p < 0.032, OR 1.42, 95% CI 1.04-1.94, p < 0.027).
Patient Outcomes
Table 14 provides summary statistics for patient outcomes.
Table 14. Description of Patient Outcomes at the Patient and Hospital Levels

Hospital rating of 7 or above (scale 0-10)
Would definitely recommend the hospital
Satisfied with nursing care (%) *
Satisfied with pain control (%) ** (N=1,465)

Patient Level
N = 2,017
N
%
1,663
82.5
1,341
66.5
1,677
83.1
933
63.7

mean %
82.4
66.5
83.1
63.6

SD %
8,4
13.1
8.6
8.1

Hospital Level
N = 40
median %
83.5
67.3
84.3
62.5

min %
62.0
41.8
62.0
43.3

max %
98.0
94.1
98.0
78.6

* Satisfaction with nursing care was calculated as the percent of patients that aswered "always" or "usually" to the following 3
questions of the HCAHPS survey: During this hospital stay, how often did nurses (1) treat you with courtesy and respect? (2) listen
carefully to you? (3) explain things in a way you could understand?
** Satisfaction with pain control calculated as the percent of patients that aswered "always" to the following 2 questions of the
HCAHPS survey: During this hospital, stay how often did hospital staff talk with you (1) about how much pain you had? (2) about
how to treat your pain?
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About half of the patients (53.2%) assigned their hospital a grade of 7 or higher,
on a scale from 0 to 10. The hospital with the maximum value for this outcome had 98%
of patients grading it with 7 or higher. Sixty-six percent of patients reported that they
would definitely recommend their hospital. Across hospitals, the percentage of patients
who would definitely recommend their hospital varied from 42% to 94%.
In terms of satisfaction with nursing care, 83% of the patients said that they were
satisfied, based on responses to the first three questions of the HCAHPS survey that
assessed interpersonal aspects of the relationship between the nurses and the patients. The
best performing hospital on this measure had 98% of patients satisfied with nursing care.
Of the patients who reported having had pain during their hospital stay (n = 1,465),
63.7% reported that their pain was always well controlled and that the healthcare
providers always did all they could to relieve their pain. The percentage of patients
satisfied with pain control varied from 43.3% to 78.6% across hospitals.
Patient Care Experience Across Hospitals with Different Work Environments
Table 15 shows the variation of patient outcomes across the different categories of
work environment. Unlike with nurse job outcomes, there were no consistent results
when considering different measures of patient experience and how they varied according
to the quality of the work environment. The percentage of patients who would rate their
hospital with a grade of 7 or higher, who would definitely recommend their hospital, and
who were satisfied with pain control did not vary significantly across the different work
environments. However, hospitals with good work environments had the highest
percentage of patients for each of the measured outcomes. The only outcome for which
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there was a significant difference across the different work environments was satisfaction
with nursing care, which was the highest in hospitals with good work environments.
Table 15.
Patient Outcomes, by Work Environment Categories

Patient outcomes, N (%)
Hospital rating of 7 or above (scale 0-10)
Would definitely recommend the hospital
Satisfied with nursing care
Satisfied with pain control

Work Environment Category
Poor
Mixed
Good
N = 601
N = 812
N = 604
487 (81.0)
663 (81.7)
513 (84.9)
400 (66.6)
520 (64.0)
421 (69.7)
472 (78.5)
677 (83.4)
528 (87.4)
N = 415
N = 601
N = 449
259 (62.4)
369 (61.4)
305 (67.9)

p- value *
0.152
0.083
< 0.0001
0.076

* Chi-square test

Figure 6 shows, graphically, how patient outcomes, measured as a percent at the
hospital level, varied across hospitals with different environments.

Unlike with nurse job outcomes, the graph shows a less consistent pattern, but the
medians for all four outcomes were better in hospitals with good work environments as
compared to either mixed or poor.
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Inferential Analysis
Table 16 shows the results of unadjusted and adjusted logistic regression analyses
to test the association between the work environment and patient care experience,
accounting for the clustering of patients within hospitals. Of the four measures of the
patient experience considered in the study, logistic regression analyses showed large
effects of the work environment on each of the outcomes. Effects, however, reached
statistical significance for the two more nurse-sensitive outcomes: satisfaction of patients
with nursing care and pain control.
Table 16. Unadjusted and Adjusted Odds Ratios for the Effect of Mixed and Poor as compared to Good
Work Environment on Patient Care Experience

Patient care experience
Hospital rating of 7 or above (scale 0-10)
Would definitely recommend the hospital
Satisfaction with nursing care
Satisfaction with pain control

Patient care experience
Hospital rating of 7 or above (scale 0-10)
Would definitely recommend the hospital
Satisfaction with nursing care
Satisfaction with pain control

Unadjusted Odds Ratios
Work Environment
Mixed as compared to Good
Poor as compared to Good
p -value
p -value
OR
CI
OR
CI
0.79
0.77
0.72
0.75

0.52-1.19
0.49-1.23
0.48-1.08
0.60-0.93

0.82
0.78
0.73
0.62

0.54-1.23
0.51-1.20
0.52-1.03
0.48-0.82

0.256
0.76
0.51-1.13
0.178
0.282
0.87
0.53-1.41
0.563
0.114
0.53
0.33-0.83
0.006
0.009
0.78
0.58-1.05
0.106
Adjusted Odds Ratios
Work Environment
Mixed as compared to Good
Poor as compared to Good
p -value
p -value
OR
CI
OR
CI
0.328
0.267
0.071
0.001

0.82
0.95
0.56
0.81

0.58-1.17
0.59-1.50
0.37-0.86
0.58-1.11

0.274
0.813
0.008
0.192

Odds ratios derive from robust logistic regression models, accounting for clustering of nurses within hospitals. Adjusted models
controlled for patient (self-reported health status) and hospital (ownership, percentage of nurses with graduate education)
characteristics and for staffing ratios.

Hospital rating. Odds ratios in the unadjusted and adjusted model showed sizable
effects of the work environment on hospital rating. The adjusted model showed that
patients in mixed and poor work environments, as compared to good, had 18% lower
odds of assigning their hospital a grade of 7 or above. This shows that the effect of poor
and mixed work environment on hospital rating was about the same (Chi-square 0.00, p <
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0.97). Results did not reach statistical significance. When looking at the control variables
in the adjusted models, hospital ownership and patient self-reported health status
appeared to be related to hospital rating. Patients in public hospitals were significantly
less likely to assign their hospital a grade of 7 or above as compared to patients in private
hospitals (OR: 0.39, 95% CI 0.18-0.85, p < 0.018). In addition, patients with poor health
(a measure that combined patients who said that they either had poor of fair health) had a
66% lower odds of rating the hospital 7 and above (OR 0.34, 95% CI 0.27-0.42, p <
0.0001) as compared to patients that perceived their health as good (good, very good, or
excellent).
Likelihood to recommend the hospital. Unadjusted and adjusted models showed
that patients in hospitals with mixed or poor work environment were less likely to
definitely recommend their hospital as compared to patients in good work environments.
None of these results, however, were statistically significant. Patients in hospitals with a
poor work environment had a higher odds of definitely recommending the hospital than
patients in hospitals with a mixed work environment, but the difference between these
two groups of hospitals was not statistically significant (Chi-square 0.63, p < 0.43). In the
adjusted analysis, patient health status showed a significant association with the
likelihood that the patient would recommend the hospital. Patients with poor health had
51% lower odds of definitely recommending their hospital (OR: 0.49, 95% CI 0.38-0.62,
p < 0.0001) compared to patients who perceived their health as good, very good, or
excellent.
Satisfaction with nursing care. Unadjusted and adjusted models showed
significant associations between the quality of the nurse work environment and patient
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satisfaction with nursing care when comparing hospitals with poor and good work
environments. Patients in hospitals with a poor work environment, as compared to good,
had an odds ratio of 0.56 of being satisfied with nursing care; the odds of being satisfied
in hospitals with mixed work environments also decreased when compared to hospitals
with good work environments, but the result did not reach statistical significance. The
effect of mixed and poor work environment on satisfaction with nursing care was not
statistically different (Chi-square 1.39, p < 0.24). In adjusted analyses, patient selfreported health status, hospital percentage of nurses with graduate education, and hospital
ownership also showed significant associations with patient satisfaction with nursing
care. Patients with poor health status, as compared to good, had an odds ratio of 0.47 of
being satisfied with nursing care (95% CI 0.39-0.58, p < 0.0001). Each 10% increase in
the hospital percentage of nurses with graduate education was associated with a 20%
increase in the odds of a patient being satisfied with nursing care (OR: 1.20, 95% CI:
1.01-1.43, p < 0.034). In addition, patients in public hospitals had 54% lower odds of
being satisfied with nursing care, as compared to patients in private hospitals (OR: 0.46,
95% CI 0.26-0.80, p < 0.006). Interestingly, satisfaction with nursing care, unlike the
other outcomes, showed a significant association with hospital percentage of nurses with
graduate education.
Satisfaction with pain control. Patients in mixed and poor work environments
had lower odds of being satisfied with pain control, as compared to patients in good work
environments, but mixed work environments performed worse in this measure than poor.
Patients in hospitals with mixed work environments had a significant 38% lower odds of
being satisfied with pain control as compared to patients in good work environments. The
67

difference between hospitals with mixed and poor work environments was not
statistically significant (Chi-square 3.68, p < 0.06). As with satisfaction with nursing
care, satisfaction with pain control was influenced by the patient’s perception of their
health status. Patients that perceived themselves sicker (rated their health as fair or poor)
had lower odds of being satisfied with pain control (OR: 0.41, 95% CI: 0.32-0.51, p <
0.0001).
The sample size may have played a role in the fact that sizable effects of the
environment on patient outcomes were not significant. Regression analyses showed a
better performance of the hospitals with good work environment across all four
outcomes, but discrimination between poor and mixed environment hospitals appears less
consistent. As presented, we found no significant difference between the effect of poor
and mixed work environments on any of the four patient outcomes measured.
As mentioned before, an alternative approach to the analysis of patient outcomes
was explored. This new approach categorized hospitals into two possible work
environments, pooling hospitals with poor or mixed work environments together and
leaving hospitals with good work environments in another category. The new results
show more clearly how hospitals with good work environments outperformed hospitals
with worse environments in all four outcomes (see Table 17). Even though the results for
hospital rating and the likelihood that the patient would definitely recommend the
hospital remain non-significant, the effect size of the environment upon these outcomes is
not to be disregarded. The effect of the work environment on the more nursing-specific
outcomes, that is, satisfaction with nursing care and with pain control, was significant and
sizable. Patients in hospitals with poor and mixed environments pooled together had 37%
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lower odds of being satisfied with nursing care and 29% lower odds of being satisfied
with pain control as compared to patients in hospitals with good work environments.
Table 17. Unadjusted and Adjusted Odds Ratios for the Effect of Pooled Poor and Mixed Work
Environment Hospitals as compared to Good Work Environment Hospitals on Patient Care Experience

Patient care experience
Hospital rating of 7 or above (scale 0-10)
Would definitely recommend the hospital
Satisfaction with nursing care
Satisfaction with pain control

Patient care experience
Hospital rating of 7 or above (scale 0-10)
Would definitely recommend the hospital
Satisfaction with nursing care
Satisfaction with pain control

Unadjusted Odds Ratios
Work Environment
Pooled poor & mixed hospitals, as compared to Good
p -value
OR
CI
0.78
0.81
0.63
0.76

0.55-1.09
0.146
0.53-1.25
0.341
0.43-0.91
0.015
0.62-0.95
0.015
Adjusted Odds Ratios
Work Environment
Pooled poor & mixed hospitals, as compared to Good
p -value
OR
CI
0.82
0.86
0.63
0.71

0.62-1.08
0.59-1.27
0.45-0.88
0.54-0.93

0.154
0.459
0.007
0.012

Odds ratios derive from robust logistic regression models, accounting for clustering of nurses within
hospitals. The adjusted model controlled for patient (self-reported health status) and hospital (ownership,
percentage of nurses with graduate education) characteristics and for staffing ratios.

Figure 7 represents the distribution of the four patient outcomes across hospitals
with good work environments and hospitals with mixed or poor work environments
pooled together.
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CHAPTER 5: DISCUSSION
For the first time, data pertaining to the Chilean nursing workforce in a nationally
representative sample of adult general high-complexity hospitals has been collected. The
main results derived from this study show that: 1) there is a large variation in the quality
of work environments across hospitals, even when comparing hospitals that belong to the
public healthcare system only; 2) the variation in the quality of work environments has
negative consequences on nurse outcomes including outcomes that are associated with
nurses leaving the workforce; and, 3) poor work environments have negative
consequences for patients’ care experiences.
Variation in the Quality of Work Environments across Hospitals
The variation in the quality of work environments in Chilean hospitals is large,
with scores that range from 2.1 to 3.1. This variation is larger than variations seen in
other studies internationally (Swiger et al., 2017). Among public and private hospitals,
work environment scores varied from 2.10 to 2.96 and from 2.27 to 3.11, respectively.
This shows that not all private hospitals perform better than public hospitals. The scores
also show that inequalities are present also when comparing hospitals within the public
healthcare system only, and that public hospitals, even though they are more likely to
have financial disadvantages, can have good work environments.
Consistent with previous studies, the subscale of Staffing and Resource Adequacy
scored the lowest (Swiger et al., 2017; Warshawsky & Havens, 2011). The low score of
this subscale was predictable, given the problems of the hospital system in Chile, but the
new data collected allowed further understanding. Hospitals in this study showed nursing
resources that are lower than in any other country from which patient-to-nurse ratios have
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been reported, with a mean patient-to-nurse ratio in the sampled hospitals of 14.2 and
10% of hospitals (n = 4) where the average nurse takes care of more than 20 patients.
Again, this variation in nursing resources is present also when comparing public hospitals
only. Among them, the patient assignment varies between 9 and 23 patients per nurse,
with an average of 15.
Variation in the Quality of Work Environments and Nurse Job Outcomes
The variation in quality of work environments has negative consequences on
nurse job outcomes, including outcomes that are associated with nurses leaving the
workforce. Hospitals with poor or mixed work environments had higher percentages of
nurses experiencing burnout, dissatisfaction or intent to leave, as compared to hospitals
with good work environments.
Overall, 35% of nurses in Chile had burnout. There were important differences in
the percentage of nurses with burnout across hospitals. One hospital had only 16% of
nurses with burnout while another one had 65%. A 65% burnout rate clearly represents a
management failure that should be addressed by hospitals administrators and, at a higher
level, by ministerial authorities in the case of the public hospitals. The quality of the work
environment explains, at least partially, the variations among hospitals that belong to the
same healthcare system. Consistent with the available evidence, data from this study
showed that nurses in hospitals with poor or mixed work environments had 50% and 32%
higher odds of burnout, respectively, as compared to nurses in hospitals with good work
environments (Lake et al., 2019; Swiger et al., 2017; Warshawsky & Havens, 2011).
Job dissatisfaction was less prevalent among Chilean nurses compared to burnout
and intention to leave, but still high and variable across hospitals. The percentage of
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nurses dissatisfied with their job varied from 6% to 43% across the different hospitals.
The quality of the work environment was found to have a large and significant effect on
level of satisfaction of the nurses. In hospitals with poor or mixed work environments,
nurses had 84% and 49% higher odds of being dissatisfied, respectively, as compared to
nurses in hospitals with good work environments. This finding is consistent with most
evidence from studies addressing the association between work environments and nurse
job outcomes and studies about predictors of nurse satisfaction (Lake et al., 2019; Lu et
al., 2019; Swiger et al., 2017; Warshawsky & Havens, 2011). It is of note, however, in
this study that only the work environment was associated with nurses’ job dissatisfaction.
This suggests that the quality of the work environment is a key factor influencing this
outcome among Chilean nurses.
Intention to leave was reported by 31% of nurses in the sample, varying from 0%
to 63% across hospitals. These results suggest, again, a very large difference in the
performance of the management across hospitals in Chile. The quality of the work
environment may explain that variation. Nurses in hospitals with poor and mixed work
environments had 45% and 52% higher odds of intention to leave, respectively, as
compared to nurses in hospitals with good work environments.
Two of the nurse job outcomes, burnout and intent to leave, were also associated
with the nurses’ age. Results showed that older nurses, age 35 and above, were less likely
to be burned out (OR: 0.68, 95% CI 0.52-0.89, p < 0.005) and intend to leave (OR: 0.67,
95% CI 0.54-0.83, p < 0.0001). Studies elsewhere, looking at predictors of burnout and
turnover, have found similar results (Gómez-Urquiza, Vargas, De la Fuente, FernándezCastillo, & Cañadas-De la Fuente, 2017; Nei et al., 2014). However, the low average age
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and average years of experience of the Chilean nursing workforce (32 and 6 years,
respectively) warrants special attention to these associations. The relatively young
average age and length of experience of Chilean nurses suggests that a consequence of
poor work environments is that hospitals are failing to retain their nurses thus resulting in
such a skewed age distribution and a loss of valuable human capital from the health care
system. These findings suggest that perhaps if work environments were improved, newto-practice RNs would not be as vulnerable to burnout and dropping out of the workforce.
Retaining new-to-practice RNs for a longer period may help retain them for the longer
term as evidenced by less intention to leave among older, more experienced nurses.
In the United States, data from more than 26,000 nurses in hospitals across four
large states, showed that nurses, on average, were almost 45 years old (SD 10.7) and had
17 years of experience (SD 11.2) (McHugh & Ma, 2014). Compared with the United
States, the relative youth and inexperience of hospital nurse workforce in Chile suggests
that a high proportion of trained nurses are early workforce dropouts, which wastes
valuable resources.
Regarding intent to leave, hospital ownership and location and nurses’ graduate
education were also found to be associated with this outcome. Nurses working in public
hospitals and nurses working in Santiago had higher odds of intent to leave. The most
reasonable explanation for this finding is that Santiago, compared to other cities in Chile,
has more job opportunities. Nurses working outside Santiago may perceive that they have
fewer chances to find a new job, unless they are willing to move. Nurses with graduate
education had 33% higher odds of intent to leave, as compared those nurses with only a
baccalaureate degree. This finding needs further research. Possibly nurses with graduate
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education move to positions of greater or different responsibilities such as faculty or
administration positions. Also nurses with graduate education may expect more
recognition than they are getting in their current hospital roles (Nei et al., 2014). In
Chilean hospitals, having graduate education does not necessarily lead to career
advancement which may be a problem for retaining the most qualified nurses in patient
care roles in hospitals. In addition, nurses with graduate education may perceive that
there are more job opportunities for them, including opportunities outside the hospital
setting. These findings suggest the possibility that hospitals could retain more nurses with
graduate preparation if they developed greater opportunities for professional
advancement within their institutions.
Variation in the Quality of Work Environments and Patient Care Experience
Poor work environments have negative consequences for patients, including
poorer care experiences. This study included four outcomes to measure patient care
experience; two were related to the overall satisfaction of the patient with the hospital,
and two were related to nursing care. Results for all four measures of patient care
experience show decreased odds ratios for these outcomes in hospitals with either mixed
or poor work environments, as compared to hospitals with good work environments.
Even though effect sizes were rather large, significant effects were only found for the
more nurse-sensitive outcomes: satisfaction with communication and pain control.
The lack of significant findings on patients’ global ratings of their hospitals or
whether they would recommend the hospital may reflect the reality that patients in Chile
do not have much choice among public hospitals and thus these items may be less salient
to them than in a country like the United States which is where this particularly measure
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of patient satisfaction was developed. However, it is noteworthy for policy makers that in
terms of global ratings, about a third of all patients (33.5%) would not definitely
recommend their hospital. Thus, the results of the patients’ reports show that there is need
for improvement in quality of care in Chilean hospitals.
The quality of the work environment was found to be significantly associated with
satisfaction with nursing care and pain control. The more easily interpretable results are
seen when hospitals with poor and mixed work environments were pooled into a single
group and compared with hospitals with good work environment. In poorer work
environments patients showed 37% and 29% significantly lower odds of being satisfied
with nursing care and pain control, respectively, as compared to patients in hospitals with
good work environments. Since is known that nursing care and aspects of the relationship
between nurses and patients are key to patient satisfaction, and since patient satisfaction
is becoming a more frequently used quality metrics, hospital administrators should be
interested in improving the quality of nurse work environments.
Patient self-reported health status revealed significant associations with the four
measures of the patient care experience. Multiple studies have reported that poor health
status is related to overall lower satisfaction levels (Batbaatar et al., 2017). Health status
as a control variable was included in all regression analyses. Aside from patient selfreported health status, hospital ownership also had significant associations with hospital
ratings. In private hospitals 93.8% of patients assigned the hospital a grade of 7 or above,
while in public hospitals only 82.6% of patients did so. Differences between private and
public hospital are expected for many reasons; among them, suggested by these data, is
the fact that public hospitals are likely to have sicker patients. In this study, almost 40%
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of patients in public hospitals reported having fair or poor health, while 31% of patients
in private hospitals considered their health to be fair or poor (Chi-square 7.5, p < 0.006).
Nurse Job Outcomes and Workload
Although outside the main scope of this study, an unusual secondary finding that
is worth mentioning is the lack of association between nurse job outcomes and patient-tonurse staffing ratios. A recently published systematic review on the association of
patient-to-nurse ratios and nurse job outcomes summarized evidence from 30 different
studies published over the last two decades (Wynendaele, Willems, & Trybou, 2019).
Most of the studies showed significant associations between patient-to-nurse ratios and
burnout and job dissatisfaction (Wynendaele et al., 2019). In addition, four out of nine
articles studying associations between staffing and nurses’ intention to leave found
significant results (Wynendaele et al., 2019). There are, however, some studies that
suggest that the work environment may exert greater influence on nurse job outcomes
than staffing ratios. For example, a study using panel data from hospitals in Pennsylvania
showed that improvements in staffing ratios over time did not significantly reduce nurses’
dissatisfaction and intent to leave, while improvements in the work environment had
significant effects on all nurse job outcomes (Kutney-Lee, Wu, Sloane, & Aiken, 2013).
Another large study, reporting outcomes from hospitals in the United States and twelve
European countries, found significant effects of the nurse work environment and staffing
ratios on nurse burnout, dissatisfaction, and intent to leave, but the work environment had
a stronger effect on these outcomes than the patient-to-nurse ratios (Aiken, Sermeus, et
al., 2012).
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In Chile, staffing ratios are far above ratios reported in the United States and
different countries in Europe (Aiken et al., 2014, 2010). Staffing ratios were expected to
be associated to the outcomes of interest. Using different staffing measures, bivariate and
multivariate analyses showed no association with burnout, job dissatisfaction, or intent to
leave. One explanation might be that nurses in Chile see their patient assignment as
typical, and they do not perceive their workload as a matter of concern. A different
possible explanation is that although staffing varies to some extent across hospitals in
Chile, most public hospitals have very high patient to nurse workloads. The average is
around 14 which is quite high by international standards. The uniformly high nurse
workloads may explain why staffing is not as strongly associated with nurse outcomes as
the work environment as almost all public hospitals have very high nurse workloads. This
unexpected finding opens a door for further research.
Policy Implications
The variation in work environments has consequences in terms of the quality of
care and the productivity of the workforce. As explained early in this paper, burnout, job
dissatisfaction, and intent to leave affect the performance of nurses. When nurses
experience these outcomes, productivity decreases, the quality of the care provided and
the interaction with patients worsens, turnover increases leading to shortages of nurses
within the organization, among others negative consequences (Hayes et al., 2007; Lu et
al., 2019; Maslach & Leiter, 2016, 2017; Perry et al., 2018).
The large variation in the quality of work environments and nurse outcomes in
Chilean hospitals, and especially in hospitals that belong to the public healthcare system,
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suggests a very high level of inequality in hospital performance which warrants the
attention of and intervention by the government. Interventions could be directed at
improving hospital work environments by: 1) creating more supportive work
environments for new-to-practice RNs, 2) creating staffing standards to decrease nurses’
workload and eliminate inequalities across hospitals, and 3) implementing strategies to
retain the new-to-practice nurses, including career development programs for nurses.
The high percentage of burnout and intent to leave among Chilean nurses, with
the aggravating factor of their young age and little experience, requires an intervention to
provide support to new-to-practice RNs and improve retention. Supportive work
environments and opportunities for professional development have been found to be
associated with new-to-practice RN retention (Spence Laschinger, Zhu, & Read, 2016).
Supportive work environment means, among other things, environments where nurses
feel they can practice according to their professional standards (Spence Laschinger et al.,
2016). This articulates with the following recommendation about establishing reasonable
patient-to-nurse ratios, more aligned with international standards, which will provide
new-to-practice RNs a safer, less draining work environment.
The creation of staffing standards to be applied in the entire public hospital
system should, at least in part, help to solve the inequalities that we have seen among
public hospitals. Even though shortages of nurses within hospitals are related to
managerial decisions about allocation of limited resources (Aiken et al., 2018), it is not
reasonable to have such disparities in the allocation of resources towards the nursing
workforce across public hospitals. The Chilean Ministry of Heath should ensure similar
working conditions for nurses across its hospital system, not only to improve nurses’
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wellbeing but also to ensure quality and safety of patient care. Investments in increasing
the nursing workforce, in a system that has already significant financial constraints, can
be offset by cost-savings related to improved patient outcomes. Better nurse staffing has
been shown to prevent adverse patient outcomes in hospitals, which substantially increase
the overall per patient cost of care (Aiken et al., 2018).
The implementation of strategies to improve work environments combined with
the reduction of patient-to-nurse ratio is expected to result in improved patient outcomes,
not only care experiences but potentially other outcomes such as mortality or
readmissions. In the United States, reductions in patient-to-nurse ratios have been shown
to be significantly associated with decreased mortality in hospitals with good work
environments (Aiken, Cimiotti, et al., 2012). Since Chilean hospitals have a large
variation in the quality of work environments and nursing resources are very scarce, any
interventions addressing these two problems promise to have significant effect on patient
outcomes.
Finally, hospital administrators and governmental healthcare authorities should
work on strategies to retain nurses within hospitals, including the establishment of a plan
for career development. Retention of nurses is essential to keep a more balanced
workforce in terms of age and years of experience. Having a hospital composed mostly
by new-to-practice nurses undermines quality of care. Hospitals committed to the
provision of quality care need to increase their workforce stability. Career development
opportunities are a known factor that is associated with retention of nurses (Spence
Laschinger et al., 2016). Data from this study has shown that almost 55% of nurses in
hospitals in Chile are dissatisfied with their opportunities for advancement. A hospital
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system that struggles with financial constraints, aside from seeking retention of nurses for
quality purposes, should also be interested in retention to avoid the high costs associated
with turnover.
Limitations
The cross-sectional approach of the study allowed assessment of associations
among the variables of interest, but did not allow causal inferences about the
relationships among them. However, this is the first study on nursing workforce in Chile
and the design used has provided valuable baseline information upon which further
research can be developed. Moreover, since the RN4CAST protocol as it has been
applied in numerous other countries was followed, this study allows comparisons
between measures pertaining to nurses and to patient care experiences in Chile and
elsewhere.
The lack of randomness in the hospital selection process opens the possibility of
some degree of selection bias. Hospitals could not be selected at random because of the
need to have patient IR-DRG data for the parent RN4CAST-Chile project. The
convenience sample may have produced under-representation of certain types of hospitals
that do not use IR-DRG data. These are likely to be hospitals located in smaller cities and
that serve a smaller proportion of the population.
A final limitation is the lack of a national patient experience or satisfaction
survey, which restricted the patient sample size to what was possible in terms of time and
financial resources. This is a common constraint of research involving primary data
collection. A larger sample size of patients would have provided a better understanding of
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the association between patient experience outcomes and the quality of the work
environment.
Directions for Future Research
This study is the first large scale study on the hospital nursing workforce in a
Latin American country. The data that were collected are rich and the initial analyses are
already suggesting questions for future research. Three different questions come
immediately to the forefront for future investigation.
First, using the key variables of this study, the association between nurse job
outcomes and patient experiences of care could be tested. Studies conducted in the United
States have found, for example, that nurse burnout and job dissatisfaction are associated
with lower patient satisfaction (Perry et al., 2018; Vahey et al., 2004). Moreover, it is
possible to test if nurse job outcomes are mediating the association between the work
environment and patient satisfaction with nursing care. A deep understanding of these
associations in the context of the Chilean healthcare system, may compel authorities to
address the needs of the hospital nursing workforce.
Second, this study has found that approximately one-third of nurses studied intend
to leave their jobs. In addition, almost 60% of the nursing workforce was 30 years of age
or younger. These two findings raise questions about actual hospital turnover, nurses
leaving the workforce or even the profession. What are the main determinants of these
outcomes? Evidence has shown that young nurses, especially new graduates, working in
hospitals with less favorable work environments are much more likely to leave within the
first six months of being hired, compare to new graduates working in units with good
environments (Wei et al., 2018). Since turnover leads to understaffing, and hospitals in
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Chile are already understaffed, it is important to understand the magnitude of this
problem and address the causes.
Third, previous systematic reviews and the recently published meta-analysis
looking at the association between the work environment and nurse and patient outcomes
are calling for steps forward to test interventions to improve the work environment so
that causal inferences about the association of environment and outcomes can be made
(Lake et al., 2019; Swiger et al., 2017; Warshawsky & Havens, 2011). Improvements to
hospital work environments in Chilean hospitals seem of utmost importance and can
provide an opportunity to overcome limitations related to the cross-sectional designs of
most studies in this area.
To date, the Magnet accreditation process is the only evidence-based intervention
known to improve work environments (Lake et al., 2019). Magnet hospitals may serve as
a guide for building excellent work environments in Chilean hospitals. If not the formal
accreditation, “magnet-like interventions” may positively impact the quality of work
environments. For example, implementation of programs for nurses’ career development
could be effective (Upenieks, Valda & Abelew, 2006). Most hospitals in Chile, if not all,
lack established programs for career development and, thus, it is not surprising that
nurses are dissatisfied with their opportunities for advancement. The existence of public
hospitals that have good work environments demonstrate that financial constraints and
availability of resources do not impede the capacity of some hospitals to build a
supportive work environment. This gives room to believe that all hospitals in Chile,
regardless of their ownership and finances, can improve.
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Conclusion
Hospitals in Chile, both public and private, exhibit large variation in the quality of
their nurse work environments. The quality of the nurse work environment is
significantly associated with nurses’ burnout, job dissatisfaction, and intent to leave. The
young age, short experience, and the large percentage of nurses intending to leave
suggests a lack of stability of the hospital nursing workforce. Burnout and job
dissatisfaction compound the challenges associated with mentoring new-to-practice
nurses and risks losing valuable human resources that could impact national nurse
shortages well into the future. In addition, the nurse work environment shows a
significant association with patient experience, especially in aspects of care that are
related to nurses.
These results warrant the attention of hospital administrators, nurse executives
and governmental authorities. The inequalities present across hospitals, especially when
considering the public health system, call for the implementation of strategies that would
create more supportive work environments, that would decrease nurses’ workloads, and
that would foster retention of nurses. These strategies hold promise for reducing nurse
burnout and dissatisfaction and improving nurse retention, as well as improving patient
care experiences and quality of care overall.
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APPENDIX A
Summary of Variable Measures
Variable Measures. Summary Table
Nurse and Patient Outcomes
Variable
Measure
Nurse burnout
Nurse survey
Nurse job outcome MBI - Emotional Exhaustion Subscale
(9 items)

Values
7-points Likert scale questions
0= never….. 6= every day

Variable format
Continous:
- 0 to 54 points
Dichotomous:
- 0=low burnout (score <27)
- 1=high burnout (score ≥ 27)

Job dissatisfaction Nurse survey
Nurse job outcome Single question:
How satisfied are you with your current
job in this hospital?

4-point Likert scale question
1= very dissatisfied
2= a little dissatisfied
3= moderately satisfied
4= very satisfied

Dichotomous:
- 0= satisfied (very+moderately)
- 1= dissatisfied (very+a little)

Intent to leave
Nurse survey
"No / Yes" question
Nurse job outcome Single question:
If possible, would you leave your current
hospital within the next year as a result of
job dissatisfaction?

Dichotomous:
- 0= no
- 1= yes

Hospital rating
Patient outcome

Patient survey
0= worst hospital possible
Single question:
….1,2,3,4,5,6,7,8,9…..
Using any number from 0 to 10, where 0 10 = best hospital possible
is the worst hospital possible and 10 is the
best hospital possible, what number
would you use to rate this hospital during
your stay?

Dichotomous:
0= low rating (<9)
1= high rating (9 or 10)

Patient´s
willingness to
recommend the
hospital
Patient outcome

Patient survey (HCAHPS)
Single question:
Would you recommend this hospital to
your friends and family?

4-point Likert scale question:
1= definitely no
2= probably no
3= probably yes
4= definitely yes

Dichotomous:
0= would not definitely recommend
1= would definitely recommend

Satisfaction with
communication
with nurses
Patient outcome

Patient survey (HCAHPS)
3 questions:
During this hospital stay, how often did
nurses:
- treat you with courtesy and respect?
- listen carefully to you?
- explain things in a way you could
understand?

4-point Likert scale question:
1= never
2= sometimes
3= usually
4= always

Dichotomous:
0= not satisfied (answers never or
sometimes to at least one question)
1= satisfied (answers usually or
always to all three questions)

Satisfaction with
pain control
Patient outcome

Patient survey (HCAHPS)
2 questions:
During this hospital stay, how often did
hospital staff talk with you about
- how much pain you had?
- how to treat your pain?

4-point Likert scale question:
1= never
2= sometimes
3= usually
4= always

Dichotomous:
0= not satisfied (answers never,
sometimes, or usually to at least one
question)
1= satisfied (answers always to both
questions)
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Variable Measures. Summary Table
Nurse, Patient, and Hospital Covariates
Variable
Age
Nurse covariate

Measure
Nurse survey
Single question:
What is your age?

Values
Age expressed in years

Variable format
Continuous
Years of age
Dichotomous:
- 1= <35 years old
- 2= ≥35 years old

Sex
Nurse covariate

Nurse survey
Single question:
What is your gender?

Gender: Female / Male

Dichotomous:
- 0= Female
- 1= Male

Years of experience
Nurse covariate

Nurse survey
Years of experience
Single question:
How many years have you worked
as a registered nurse?

Continous
Years of experience

Graduate education Nurse survey
Nurse covariate
Single question:
What is the highest level of
graduate nursing education you
have achieved?

1= none
2= specialization
3= master
4= PhD

Dichotomous:
0= no graduate education (none)
1= graduate education (any other)

Patient self-reported Patient survey (HCAHPS)
health status
Single questions:
Patient covariate
In general, how would you rate
your overall health?

5-point Likert scale question:
1= excellent
2= very good
3= good
4= fair
5= poor

Dichotomous:
0= good health (answers excellent,
very good or good)
1= poor health (answers fair or
poor)

Hospital ownership
Hospital covariate

Department of Statistics, Ministry
of Health. Chile.

Hospital ownership expressed as
Private or Public

Dichotomous:
0= Private
1= Public

Hospital location
Hospital covariate

Department of Statistics, Ministry
of Health. Chile.

Hospital location with the capital
city as the reference:
1= north of Santiago
2= Santiago
3= South of Santiago

Dichotomous:
0= outside Santiago
1= Santiago

Bed-size
Hospital covariate

Department of Statistics, Ministry
of Health. Chile.

Number of beds per hospital

Continuous:
Number of beds
Categorical:
<200 (1), 200-399 (2)
400-599 (3), ≥ 600 (4)

Percent of nurses
holding graduate
education
Hospital covariate

Nurse survey
Single question:
What is the highest level of
graduate nursing education you
have achieved?

Percentage of nurses holding a
graduate degree in each hospital

Continuous:
Hospital % of RNs with graduate
degree
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Variable Measures. Summary Table (cont.)
Nurse, Patient, and Hospital Covariates
Variable
Patient to nurse ratio
Nursing
organizational
covariate
(hospital-level)

Measure
Nurse survey
2 questions:
- How many total patients were in
your unit on your last shift?
- Counting yourself, how many
RNs prividing direct care were in
your unit on your last shift?

Skill mix
Nursing
organizational
covariate
(hospital-level)

Nurse survey
Percentage of RNs in the total
3 questions:
number of nursing personnel,
- Counting yourself, how many
avergaged at the hospital level
RNs prividing direct care were in
your unit on your last shift? Nurse
technicians? Unlicensed nursing
personnel?

Values
Total number of patients divided
by the total number of RNs, and
averaged at the hospital level
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Variable format
Continuous:
Mean hospital patient-to-nurse ratio

Continuous:
% of RNs among total nursing
personnel.
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